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SPADE is one of the oldest tools known to man and still very 
A handy when it comes to leveling off the bottom of a trench. 
But trench hoes and bulldozers have largely displaced the spade in 
the construction of cast iron pipe lines. Cast iron pipe is likewise 
one of the oldest materials for underground mains. Yet, in three 
centuries, no other type of pipe has usurped its place as the 
standard material for underground mains. Super-de Lavaud 
centrifugally cast iron pipe is the same standard material pro- 


duced by improved and carefully controlled casting methods. 


U.S. PIPE & FOUNDRY CO. 
General Offices: Burlington, N. J. 


Plants and Sales Offices Throughout the U.S. A. 


U.S. 


cast iron 


Centrifugally or Pit Cast for 
water works, gas, sewerage, 
drainage and industrial services, 





@ Each section of this dead-front sewage 
treatment plant control cabinet was built to 
pass through a 36” manhole. 


As these cabinets were erected under- 
ground, a special hood, to carry off any 
possible condensation, was placed over 
both sections. 


With doors closed, the entire front is 
dead; with doors opened, all electrical 


control apparatus is easily accessible. 
3-10 HP Sewage Pump Motors, and 2-% HP 
Blower Motors are controlled and protected 
by "3C" apparatus. 

These cabinets are just another illustration 
of how Clark engineering and apparatus 
solve difficult electrical control problems. 
Our nearest office will gladly consult 
with you. 


OFFICES IN PRINCIPAL CITIES 
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You won’t hear an SOS from this sea-going outfall 
sewer. Engineers made sure of low-cost, trouble- 
free service by using Asbestos-Bonded Armco Pipe. 


Davy Jones’ locker is no place for a “landlubbing” 
sewer. Unstable foundations and corrosive conditions 
are a severe test for any pipe. Yet Asbestos-Bonded 
Armco Sewer Pipe makes the grade here with 
something to spare. 

Extra strength and durability are built into 
Asbestos-Bonded Armco Paved Pipe. The flexible, 
corrugated metal design guards against breakage, 
and sturdy band couplers assure strong, tight joints. 
Corrosion is baffled by a full bituminous coating 
tightly bonded to the galvanized Armco Ingot Iron 
base. A thick pavement of the same special material 


protects the bottom—where the wear is most severe. 

Armco Corrugated Pipe brings other desirable 
advantages. It combines adequate strength with light 
weight for easy handling and hauling in long lengths. 
Naturally longer lengths mean fewer joints, lower 
installation costs. Unskilled men can do the work in 
any season, using simple tools. Curing is eliminated. 

Use Asbestos-Bonded Armco Pipe for your next 
sewer line. You will save money and avoid trouble, 
especially on the tough jobs. Write for prices and 
complete information. Akmco DrartnacE PRopucts 
ASSOCIATION, 5059 Curtis Street, Middletown, Ohio. 





ARMCO SEWER PIPE 


Asbestos-Bonded 
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ent SENTINEL 


Silently protecting the patrons of swimming pools and beaches, the 
dependable, uniform purity of Diamond Liquid Chlorine provides com- 
plete assurance of safety in a vital phase of your responsibility. 


For your convenience, Diamond Liquid Chlorine comes to you in the 
type of modern, trouble-free container best adapted to your particular 
needs. Whether you use an occasional cylinder or a tank car a week, 
you can count on uniformly pure, full strength, safely delivered OS 
Liquid Chlorine when you SPECIFY DIAMOND! 


DIAMOND ALKALI COMPANY 


Pittsburgh, Pa., and Everywhere 


=" 













WATER WorKS & SEWERAGE, May, 1941 





COPPER-SILICON ALLOY 
Gets the Call in Sewage Treatment 


ComsinINc high resistance to corrosion with high strength, 
ease of fabrication and ready weldability, Everdur is uniquely 
adapted to light weight structures built of wrought metal. 
Over a period of 14 years, this moderately priced copper- 
silicon alloy has demonstrated its superiority for sewage 
treatment equipment under a wide variety of operating con- 
ditions. Anaconda Publication E-11 contains detailed infor- 
mation of interest to sewage and water works engineers. 
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(above) 

@ Control mechanism of 12’’ diameter Everdur float tubes. 
Designed and built by Krajewski-Pesant Mfg. Corp., for 
the Ward’s Island Sewage Treatment Works of the City of 
New York. In the air filters in both primary and secondary 
rooms at Ward’s Island, entire filter structures, filter hold- 
ers, retaining mesh and rotating screen were made of Everdur 
by the American Air Filter Co., Inc., Louisville, Ky. 


(right) 

@ Two types of Everdur screen frames used by New Haven 
Water Company at main outlets in reservoirs. Principal uses 
of Everdur in reservoirs and water distribution systems in- 
clude screens, screen frames, spillway fittings, flashboard 
supports, bolts, steps, valve stems, flush box fittings and pipe. 
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(above) 
@ One of five easily hand-operated Everdut 
shut-off gates in the screen room of the 
Rahway Valley Joint Meeting Sewage 
Treatment Works, Rahway, N. J. The 
frame is cast Everdur, the plate is rolled 
Everdur, the 2%’’ spindle is machined 
Everdur rod. Height of frame—10’ 3”; 
total weight only 1,624 Ibs. 





THE AMERICAN BRASS COMPANY, General Offices: WATERBURY, CONNECTICUT ‘‘EVERDUR” is a trademark of The 


American Brass Company, registered 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. ¢ Subsidiary of Anaconda Copper Mining Company in the United States Patent Office. | 
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forget scale—and corrosion, tool 


HAT municipal water plants 

throughout the country are expe- 
riencing scale or corrosion difficulties 
is apparent from the numerous prob- 
lems that are constantly being brought 
to our attention. 

Why do water works men come to 
us in scores with these problems? Be- 
cause they have heard about Calgon, 
read about Calgon’s effectiveness else- 
where, and feel that perhaps Calgon 
can help them. 

And Calgon can help them, is help- 
ing them in rapidly increasing numbers. 
Moreover, it can help you. 

Calgon enables you to deliver water, 
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Fight scale and corrosion now... 
with Calgon! 


near or far, that has the same high qual- 
ity as the water /eaving your plant — 
stabilized water that prevents the costly 
nuisances of scale and “red water.” 
Being in trouble is one thing; stay- 
ing in it is another. By all means, fight 
scale and corrosion zow—with Calgon. 
It is a sound, accepted remedy— efh- 
cient, dependable and economical. Only 
small amounts are required. No costly 
equipment is necessary. At its new low 
price, Calgon is a water works “must.” 


VISIT THE CALGON EXHIBIT 
at the Gist A. W.W .A. Convention in Toronto. 


A visual demonstration of Calgon’s ability to 
control corrosion will be featured. 


calgon, inc. 


PITTSBURGH, PA. 
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WATER WORKS APPLICATIONS 
OF CALGON* 


Calgon, a molecularly-deby- 

drated, sodium-phosphate 

glass, solves four major water 
problems. 


1. Controls corrosion. 


2. Prevents precipitation of dissolved 
iron. 


3. Stabilizes water following softening. 


4. Prevents scale formation from hard, 
high-bicarbonate waters. 


* Calgon is the registered trade-mark of 
Calgon, Inc. for its glassy sodium -phos- 
phate products. 
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| Calgon, Inc., Pittsburgh, Pa. | 
| Please send free sample and data | 
| on: Corrosion Control FD Scale Preven- | 
tion [] 
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Crane No. 778 Light Standard 
Double Disc Gate Valves 


At a glance, these iron body outside screw 
and yoke valves show exact position of the 
disc. Ideal for manifold service in sludge 
tank lines. Rated at 100-pounds water, they 
on save the extra cost of heavier valves. Crane 


non-jamming disc design assures smooth 


operation and tight seating. 
® « > 


For the right valves for specific working condi- 
tions, look to the Crane line of over 38,000 piping 
items for every service. There’s a Crane Branch 


or Wholesaler nearby—ready to serve you. 


VALVES © FITTINGS 
PIPE * PLUMBING 
HEATING ¢ PUMPS 


CO., GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO, ILL. 
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@.. of the principal causes of chlorin- 
ating system ailments is “taffy”— the sticky 
gum caused by impurities ... such as hexa- 
chloroethane, hexachlorobenzene and acety- 
lene tetrachloride...in liquid chlorine. 


But now taffy is out. No more taffy-clogged 
chlorinator orifices. No more time out for 
cussing and cleaning. 

Pennsylvania Salt has developed a special 


fractionating column for producing taffy-free 
liquid chlorine. And to make sure that you 





LIQUID CHLORINE 








get the dependable service you want, Penn- 
sylvania Salt supplies this improved liquid . 
chlorine in double-checked cylinders...twice 
inspected and tested for leaks...clean and in 
perfect working condition. 

FREE WALL CHART with 20 valuable 
suggestions on “Handling Liquid Chlorine.” 
Write for one to hang near your chlorinator. 
Pennsylvania Salt ManufacturingCo., Widener 
Bldg., Philadelphia, Pa.— New York + Chicago 
- St. Louis + Pittsburgh - Wyandotte - Tacoma. 
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Goin the trend. towards GW Eoilt 


When leading sewage engineers and contractors for such 


plants as those shown above specify Bitumastic No. 50— 
it's good evidence of the fast growing trend towards this 


latest member of the famous Bitumastic family. 


With a heritage of nearly 80 years in guarding against 
the most difficult under-ground and under-water corrosive 
conditions, this recent Bitumastic coating is being used 
today on tanks, grit channels, foundation walls below 
grade, weir plates and other concrete and metal surfaces 


in sewage plant construction. 


Bitumastic No. 50 is a coal tar base product and contains 
no water or asphalt. It is applied cold to a very heavy 
film—up to 1/16 of an inch in multiple coats on a vertical 
surface, without appreciable running or sagging while 
wet. Having a plastic appearance in the container, stir- 


ring quickly changes it to application consistency. 


Send for bulletin No. 1140 giving detailed specifications 
of Bitumastic No. 50 . . . and No. 838 which describes 
the applications of all Bitumastic products to sewage 


plants and structures. 


%* We also manufacture a complete line of industrial maintenance paints. 


WAILES DOVE-HERMISTON CORPORATION 
WESTFIELD * NEW JERSEY 


NEW YORK © PHILADELPHIA © CLEVELAND © CHICAGO © HOUSTON © TULSA © SAN FRANCISCO * LOS ANGELES © MIAMI 
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56 foot lengths of 42 in. diam by % in. steel pipe. 


Let us quote you on 


WELDED STEEL PIPE 


LLUSTRATED above are 
stacks of welded steel pipe 
awaiting coating and lining ap- 
plications, before being shipped 
for water main service. 


The use of welded steel pipe 
in solving municipal and indus- 
trial water transmission prob- 
lems is becoming more and 
more widespread. To meet this 
increasing demand, Chicago 
Bridge & Iron Company offers 
complete facilities for fabricat- 
ing steel pipe 30-in. in diam- 
eter or larger. Sections up to 
60 ft. in length are tested, 
cleaned, grit-blasted, primed 
and coated on the inside and 


Chicago 
New York 
Cleveland 


3390-165 Broadway Bldg.+ Tulsa 


Dallas 1679 Praetorian Bldg. Detroit 


2198 McCormick Bldg. Birmingham 


2262 Builder's Exchange Houston 


the outside all in one piece. 
The decrease in the number of 
field joints due to the use of 
long lengths results in an ap- 
preciable saving in installation 
costs. 


The enamel lining, which is 
spun on the inside of the pipe 
centrifugally, gives steel pipe 
high carrying capacity. A simi- 
lar coating on the outside pro- 
tects the metal and assures long 


life. 


Write our nearest office for 
quotations or estimating figures 
on welded steel pipe, steel tanks 
or steel plate work of any kind. 
No obligation, of course. 


1586 North 50th Street Philadelphia 
1646 Hunt. Bldg. Boston 
918 Richmond Avenue San Francisco 


1551 Lafayette Bldg. Los Angeles 


After being tested, cleaned, ¢grit-blast- 
ed and primed, a tar enamel lining is 
spun on the inside of the 60-ft. sections. 


The same pipe coating machine is used 
to coat the outside surface of the pipe. 








The pipe, coated inside and out, is removed 
from the coating machine and loaded on 
cars for shipment. 


1644-1700 Walnut St. 
1548 Consolidated Gas Bldg. 


1083 Rialto Bldg. 


1455 Wm. Fox Bldg. 


Plants at BIRMINGHAM, CHICAGO, and GREENVILLE, PA. In Canada: HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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Ferric Chloride 
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You'll get positive, economical 
sewage coagulation with 





(anhydrous and liquid) 





Ferric chloride is a positive coagulant for sewage, producing 
extremely clean-cut flocculation in economical doses. In most 
communities, ferric chloride offers substantial savings over alum. 


And Pennsylvania Salt, pioneer in producing liquid ferric chlo- 
ride for use in sewage disposal, has also pioneered in developing 
economical and effective methods of using this valuable coagulant. 
Our data files and engineering assistance are yours to command. 


Aqueous ferric chloride varies in concentration from 39% FeCl3 
in extremely cold weather to 45% FeCl; in extremely hot weather. 
It is shipped in rubber-lined 8000-gal. tank cars, averaging 
40,000 Ib. of dissolved FeCl3 per car. 


Anhydrous ferric chloride is supplied by Penn Salt in water- 
free form, as nearly 100% FeCl; as possible. It is shipped in non- 
returnable steel drums, 150 and 400 Ib. sizes. 


Call on us for technical service in connection with your chemi- 
cal sewage treatment problems. Pennsylvania Salt Manufacturing 
Co., Widener Bldg., Philadelphia, Pa.— New York + Chicago + 
St. Louis + Pittsburgh - Wyandotte - Tacoma. 


PENNSYLVANIA SALT 


MANUFACTURING COJ/MPANY 
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Why STEEL WATER LINES insure low-cost 


maintenance and long-time service 
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Factors responsible for the trend to 
STEEL WATER LINES... 


1. High Strength. Withstands high pressures, 


heavy trench loads, vibrations; shocks, washouts, water 


hammer and other emergency stresses. 


Long Lengths. Fewer joints per mile, faster 


laying, less damage to pavement, lower water loss. 


o 
* Light Weight. Saves freight and trucking 
se 


charges. Speeds laying. Cuts laying costs. 


Shatterproo}. Eliminates sudden ruptures in 


case of fire and emergencies. Reduces property damage. 


e Smooth Surface. Ideal for linings or coat- 


ings, where necessary. Greater carrying capacity. 


« Long Sewmice. Sixty-year old installations 


still in service. 
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HERE’S PROTECTION for the City of Asheboro, 
N. C., for years to come. This installation calls for 
6,000 ft. 12%4”0.D., NationaL Line Pipe. The 
NATIONAL Steel Pipe supplied here had to meet 
particular requirements of the local water works 
engineer—another example of National’s service.° 








TEEL PIPE is the only waterline —_try’s leading water works engineers § But you can minimize them to a con- 

material that gives you all these and superintendents. NATIONAL is _ trollable degree if you specify Na- 

features. And remember, you can made in accordance with A.W.W.A. TIONAL Steel Pipe! It will give you 

bend it, twist it, and even flatten it; Specifications. the most service per dollar of cost— 

but unlike frangible materials, it will There are many factors which in- the greatest safety and freedom from 

not break or shatter. NATIONAL _ terfere with the operation of a water — trouble that money can buy. Write 
Steel Pipe has proved, beyond a system that you can’t control, such today for Bulletin 21, complete infor- 1 
doubt, its dependability and that is as _earth settlement, trafic vibra- mation on NATIONAL Steel Pipe for 
why it is being specified by the coun- _ tion, tuberculation and corrosion. underground water lines. 
i 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


United States Steel Export Company, New York 









Columbia Steel Company, San Francisco, Pacific Coast Distributors . 
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IF SO, IT WILL PAY YOU 
TO INVESTIGATE THE BENEFITS OF THE 
ALOXITE BRAND POROUS UNDERDRAIN SYSTEMS 





1. Elimination of filter bottom troubles... 
protection against loss or upset of filter 
media...no corrosion. 





2. Longer filter runs... 
uniform back wash. 


3. Lower pumping costs... reduced heads. 


| 4. Lower cost of construction. 














Now being proved in more than 60 sepa- 
rate installations throughout the world 








QI) Sees. , : . ° 
Se | THESE benefits are realized through the 
Ie eR eee ; om : 
NI mnie ebd Bs : inherent simplicity of design of the Aloxite 
S SSSSSSS) are | Brand Porous Underdrain System which 
Filter with plain p.ates forming |". Sf ; Ly a results in the complete elimination of 
a false bottom ib Ren RRO OSE aEE BES 


——E— graded gravel and the reduction of all ver- 
us Filter with channeled plates tical dimensions. Our sanitary engineers 
CARBORUNDUM : : > 
Mpeopucts— will gladly furnish consulting engineers, 
plant superintendents and others who are 
Make your plans to attend the 61st Annual Meeting interested with further details. Write 


of the American Water Works Association, Toronto, 


Ontario, Canada, the week of June 22d to 26th, 1941. direct to the Niagara Falls office. 





















































THE CARBORUNDUM COMPAN Y 


REG. U. S. PAT. OFF. 
Niagara Falls, N. Y. 


Sales Offices and Warehouses in New York, Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 
(Carborundum and Aloxite are registered trade-marks of and indicate manufacture by The Carborundum Company ) 
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Plan to attend 
61st meeting of 
A. W. W. A. 
Toronto, Ont., 
June 22nd—26th. 


“(And)...we are completely satisfied,” 
says Gilbert L. Palmer, Superintendent 


Mathieson Chlorine and HTH have 
been used in this modern sewage 
treatment plant at Stroudsburg, Pa. 
since the plant was first put in opera- 
tion in 1937. Both products have 
been used continuously since that 
time... rendering ‘‘completely satis- 
factory” service. Mathieson Chlorine 
for post-chlorination and HTH in 
the dosing chamber for the elimi- 
nation of filter flies—also for regular 
dosing of the beds. 


Satisfactory service is an old story 





LIQUID CHLORINE ...HTH. 
BICARBONATE OF SODA... 


. SODA ASH... 


CAUSTIC SODA... 
PH-PLUS (FUSED ALKALI)... 


to Mathieson Chlorine and HTH. 
Stroudsburg is only one of hun- 
dreds of cities and towns that find 
Mathieson sanitation service both 
dependable and efficient. In 
Mathieson Chlorine you get pure 
chlorine and prompt delivery in 
well kept, trouble-free containers. 
HTH, also, in addition to its use on 
everyday sanitation jobs, should be 
kept on hand for quick emergency 
service requiring a mobile, high-test 
chlorine carrier. 


Write us for full information on 
Mathieson Chlorine and HTH. 


THE Mathieson Alkali Works (nc) 


60 —. 42ND ST., 


NEW YORK, N 





BLEACHING POWDER. 


DRY ICE... CARBONIC GAS.. 










G. L. Palmer, 
Superintendent 
























HTH comes in 5-lb. cans 
with replaceable caps, 
packed 9 cans to the case; 
also in 100-lb. drums. 








- AMMONIA, ANHYDROUS and AQUA. 
° cYNTHETIC SALT CAKE. 
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. SODIUM CHLORITE PRODUCTS 
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6lst Annual Convention 
American Water Works 


Association 
Royal York Hotel 


@ A.W.W.A. President Norman J. Howard, 
who is Director of Water Purification, To- 
ronto, together with all other officers and 
Directors of the A.W.W.A. extend to all 
members and guests a most cordial invita- 
tion to attend the 61st Annual Convention to 
be held in Toronto, Royal York Hotel, June 
22-26th, 1941. 








or this advertisement has 


f 
(Space been donated 


2 ion wi 
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A committee of eleven under the Chair. 
manship of William J. Orchard has ar 
ranged an outstanding technical and enter- 
tainment program—one that you cannot at- 
ford to miss. 


Advance Hotel Reservations point to an 
excellent attendance. If you have not made 
such arrangements, we urge that you do so 
without further delay. Many ‘Convention- 
eers” will recall the successful Convention 
held in Toronto twelve years ago, when the 
attendance reached an all time high. If 
further details or additional information are 
desired, write to Joseph M. Wafer, 230 Park 
Ave., New York, N. Y.. 





SENSITIVITY... 


Designed to record the heavy flows frequent 
with industrial, institutional, and public 
building installations, Badger Compound 
Meters are equally responsive to a trickling 
stream or maximum capacity flow. 






Plan to attend the 6lst 
Annual Meeting of 
the American Water 
Works Association at 
Toronto, Ontario, Can- 
ada, the week of June 
22nd to 26th, 1941. 








Their extreme sensitivity —the unfailing 
ability to record every fractional cubic foot 
— guards revenues — increases the yield 
from flows that might otherwise “slip by”. 











Write for bulletins on the complete Badger 





Nair- line — noted for accuracy and durability, 
ar- %-inch disc to 12-inch turbine. 
iter- 
t af BADGER METER MFG. CO. 
MILWAUKEE, WISCONSIN 

Branch Offices: New York City ... Tampa, Fla... . 
Seattle, Wash. ... Savannah, Ga... . Kansas City, Mo. 

| an ... Marshalltown, lowa ... Los Angeles, Calif... . 
Chicago, Ill. ... Waco, Texas ... Philadelphia, Pa. 
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330 South Wells Street, Chicago, Ill. 
E. S. Gillette, Publisher 


COMING! 


“The Filter Plant of 
Springfield, Mo. 


: f the newest, and probably there is 
a to outclass it in America, We are for- 
~ ate to have it described, and its unusual fea- 
tures emphasized, by an engineer who has to 
his credit a number of outstanding plants. — 

LOUIS R. HOWSON, Consulting Engineer, 

(President-Elect of A.W.W.A.), Chicago, Il. 


“Operating Fundamentals of the 
Activated Sludge Process 

Those who have read earlier contributions of 
the author will need no encouragement to watch 
for his forthcoming article on the above topic. 
\ former designer and an experienced operator 
since, as Well as a keen observer, the article to 
appear will prove a valuab.e guide to activated 
sludge plant operators—and, too, to designers. 
It is, however, written for operators by an op- 
erator to aid in attaining dependable and eco- 
nomical plant performance. The author— 
T R. HASELTINE, Sup’t of Sewage Treatment, 

Butler and Grove City, Penna. 


“An Adjucator of Many 
Water Works Problems” 

Is the sub-caption of an article which should 
sell many a flow recording ‘‘Meter-Master.”’ 
This story is the most replete of any ever writ-— 
ten, in disclosing the variety of applications of 
this information revealing water works instru- 
ment. What its revelations have meant in dol- 
lars and cents to a Water Department, as the 
result of more correct metering, compound meter 
shunting, checking pump efficiency, etc., is told 
by— 

D. R. TAYLOR, Plant Superintendent, 
Roanoke, Va. 
“On Starting a New 
Sewage Treatment Plant” 

Constitutes a compilation of worthy sugges- 
tions to those who have had no experience in 
starting up a new treatment plant. Neither had 
the author, and this is what led him to under- 
take an article which takes on the nature of a 
guide. The author— 

BERNARD ROWNTREE, Manager, 
The Sanitary District of Carmel, Calif. 


“A Prize Winning Gadget” 

Is the meter-vise, designed and perfected in 
the shops of the Oklahoma City Water Dept. 
Its use in holding meters is said to have reduced 
costs of repairs and speeded up maintenance 
work appreciably, while saving many skinned 
knuckles and a good share of religion around 
the shop. This worthy gadget won first prize 
for its inventor— 

M. B. CUNNINGHAM, Sup’t and Eng’r, 
Oklahoma City Water Department. 


“Reducing Sludge Removel Costs” 

Is an article relating experiences with a 
crawler-tractor, equipped with removable side 
bins, as a means of collecting sludge cake from 
drying beds and transportation to point of dis- 
posal. The story enthusiastically relates the 
several advantages noted in this scheme of 
sludge handling, plus a decided saving in dol- 
lars, In addition, other uses to which this 
flexible new ‘‘tool’’ is being put in plant opera- 
tion are mentioned. The author— 

WALTER A. SPERRY, Sup'’t. 
The Aurora (Ill.) Sanitary District. 


“The Interesting Water Supply 
Project for Beckley, W. Va.” 


Will be described in an article which tells of 
major water supply betterments for the Beckley 
Water Co., which has suffered growing pains in 
keeping a jump ahead of a phenomenally rapidly 
growing and prosperous small city in “The Land 
of the Black Diamond.” Several features of 
the Beckley system, with its all steel filter 
Plant, supply mains and storage facilities de- 
signed to permit of operating economies of note. 
are of intérest. The designing engineer and 
author is— 

W. D. KELLEY, Consulting Engineer, 
Beckley, W. Va. 
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TRIDENT 
INTERCHANGEABILITY 


means 


ECONOMY IN INVENTORY 
EFFICIENCY IN MAINTENANCE 
RELIABILITY IN PERFORMANCE 


ASSURANCE 
AGAINST RETIREMENT 


UTMOST IN REVENUE 
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ORE AND MORE, throughout the country, water depart- 

ments are striving to have their repaired meters test 
100% accurate so they can increase their revenue from low 
rates of flow. Your shop may have meters of several makes, 
many of which will meet stiff tests; but it is only when the 
great majority of them will record accurately at low flows 
that you can afford to raise your repaired meter standards 
and snare this additional income. 


@‘‘New Meter Performance,” (which means accuracy at low 
flows) is the goal of the repair shop, and comes closer to 
realization through Trident Meter interchangeability. Up-to-date 
and accurately machined Trident parts will fit any Trident 
Meter, no matter how old. With standardization on Tridents 
you can raise and keep your repaired meter standards high 
— you can achieve your maximum revenue. 


NEPTUNE METER COMPANY - 50 West 50th Street - NEW YORK CITY 
Branch Offices in CHICAGO, SAN FRANCISCO, LOS ANGELES, PORTLAND, ORE, DENVER, DALLAS, 
KANSAS CITY, LOUISVILLE, ATLANTA, BOSTON. 

Neptune Meters, Lid., 345 Sorauren Avenue, Toronto, Canada 
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FILTER WASHING 


Some Observations on and Results with Methods Old and New 


H. J. KRUM 
Supt. of Filtration 
ALLENTOWN, PA. 


HE authors of this paper, 
[Patent having no official con- 

nections, have nevertheless co- 
operated for years on the solution of 
the many difficulties incident to the 
proper maintenance of public water 
supplies and the collection and dis- 
posal of sewage, including certain re- 
search and operating problems. The 
care of filters, naturally, has been one 
of the matters considered. 

This association has been unusu- 
ally beneficial to both authors and 
the more effective, it is felt, because 
one author (Krum) has had available 
a large and well equipped laboratory for chemical and 
bacteriological studies and, as chief operator of a tien 
million gallon rapid sand filter plant as well as several 
smaller swimming pool filters, has been able to instail 
for experimental purposes many devices of varying 
kinds, and to put into practice a number of improved 
operating procedures. 


Although the authors confess to differences of opin- 
ion on some of the practices of the profession, they find 
themselves in complete agreement on the desirability 
of better facilities for the cleansing of the media of filter 
units, and on the efficiency of the socalled surface-wash. 

The data and conclusions presented herein represent 
a consolidation of ideas and opinions based on detailed 
research at one plant and on general observations at 
plants over a wide area. 





Past Practices 


For the sake of clarifying this discussion, and in an 
attempt to indicate briefly the struggle of the profession 
to solve this knotty problem of filter operation, the his- 
torical outline which follows is cited to show approxi- 
mately the time periods in which certain designs and 
practices have been popular in the water works field: 


—Prior to 1910— 

In circular tub filters; with false bottoms, pipe later- 
als, a variety of types of strainer heads and, commonly, 
revolving fixed rakes, with “low” wash water rates of 
8” to 12” rise per minute. 


1910 — 1920 
In rectangular concrete units; with slightly increased 
wash water rates, and frequently air wash as an 
auxiliary. 


By 


and 
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I. M. GLACE 
Consulting Sanitary Engineer 
HARRISBURG, PA. 
1920 — 1930 


As in 1910-1920, but with “‘moder- 
ate” rates of wash up to about 30” 
rise, and with perforated lateral 
pipes and deeper gravel beds for 
better distribution. 

1930 — 1940 

As in 1910-1920, but with “high” 
rates of wash up to 48” rise per min- 
ute, a variety of filter bottoms, many 
of a nonmetallic character, and fre- 
quently false bottoms to replace 
manifolds and laterals. 

Surface wash was introduced as 
an auxiliary to the bottom wash, 
with either fixed or revolving piping at the surface 
of the medium for such purpose. The introduction of 
porous plate filter bottoms, eliminating the gravel bed. 

Seemingly most of the difficulties in filter washing 
began with the advent of the rectangular concrete box 
filter. This period coincided with the abandonment of 
the circular wooden-tub type filter and mechanical rakes. 

The time periods indicated are, perforce, only approxi- 
mations and considerable overlapping naturally occurs 
in any such classification. As for instance, perforated 
pipe laterals were used as early as 1905, at the Harris- - 
burg, Pa., works. 

Mention should be made of the use of slat-bottomed 
units which, generally, have never been accepted by 
the profession because they seem to violate one of the 
basic principles of design; that is, the production of a 
uniform head at the base of the strainers, or other 
openings through restricted orifices. 

Mention might be made, also, of the use in a number 
of plants of fine mesh screens, installed between the 
top of the gravel layer and the sand bed to prevent 
“upsetting” of the gravel; a condition which, it is not 
generally recognized, exists to some extent in practically 
all units not in some way protected against disturbance. 
This point in the filters—the junction of the sand and 
gravel—might well be classed as the “danger line,” 
since a serious upset at this junction of the two media 
results finally in the failure of the bed to perform its 
functions and, ultimately, in the necessity for a com- 
plete and expensive overhauling of the affected unit. 
The seriousness of this problem brought forth the devel- 
opment of the porous-plate false bottom, a very promis- 
ing improvement in design. 

In addition to the listed methods of construction, an 
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through the interstices of the expanded 
sand may be 2 to 3 times this stated 
velocity, but little sand scrubbing effect 
results. 


The Surface Wash 


Various forms of surface wash have 
been developed in the last half dozen 
years (not considering the old reyoly. 
ing rake in this classification) with 
almost universal improvement in opera- 
tion.':? The development of the relg- 
tively inexpensive and easily installed 
Palmer Filter Bed Agitator has speeded 
up the trend towards such a form of 
auxiliary wash since it was introduced 
to the field in 1939, and first described 
by the inventor, a filter operator, in this 
magazine.* 

The success of these various forms 
of surface wash is the result of the rela- 
tively high velocities of the jets issuing 
from the distributor arms, which veloci- 
ties commonly reach from 50’ to 100’ 
per second, or 1,000 times that of the 
socalled “high rate” bottom wash. The 
tremendous scouring action of these 
fire stream velocities is at once appar- 
ent. 








Some Allentown Observations 


When Hulbert and Herring’ first di- 
rected the attention of the profession 
to the importance of the degree of 
expansion of the sand bed in filter wash- 
ing and emphasized the higher efficiency 





The Allentown Experimental Filter 


Fig. 1 (left) shows the layer of coated top sand after many repeated 
washings at high rate bottom wash alone. 


Fig. 2 (right) reveals the result of sand scour secured by surface-jet wash 
g g : J 7 


for only a short period. 


The hanging cone is the sand bed expansion indicator developed at Allentown 
for indicating correct washing rates throughout the year. 


enormous amount of time and effort has been given to 
a study of the sizing and specific gravity of the filtering 
media, resulting, from a design standpoint, in the use 
of anthrafilt in many filters, and the use of coarser 
sands of a larger effective size. 

All of this—revolving rakes, air wash, false bottoms, 
screens as gravel retainers, “high” rates, and what not, 
even when combined with greatly improved mixing and 
coagulation of chemicals—has not resulted in the design 
or use of any one “best” procedure, or in the prevention 
of mud-balls, hard spots, and the necessity for the fre- 
quent expensive overhauling of the units; nor has it 
provided operators with means for maintaining a really 
clean filtering medium. 

It is admitted that in some of the more carefully 
designed and better operated plants these interferences 
in filtration have been held to a minimum but so far as 
the water works field generally is concerned, the results 
are as stated above. 

High Wash Rates Disappointing 

Of these various features of design, the so-called 
“high” wash rate seems to have been the greatest dis- 
appointment and the most misleading. A rise of as 
much as 48” per minute is exceptional but when this 
is expressed, as it might well be, as 4 feet per minute, 
the actual low velocity of such a flow can be more 
readily recognized. Although the actual velocities 
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of the more viscous low temperature 
water, in expanding the media, the 
authors became interested in the impor- 
tance of wash water control to secure 
effective bed expansion under all condi- 
tions. To this end Krum, in coopera- 
tion with the Simplex Valve and Meter 
Co., developed the sand expansion indi- 
cator, now used successfully in many plants. Data on 
these studies was first published in WATER WORKS AND 
SEWERAGE.” 

For the Allentown experiments a model filter unit 
with glass sides was constructed. It had an effective 
area of one square foot and was built to full vertical 
scale. It was equipped with the perforated concrete 
Leopold bottom, a duplicate of the block originally 
installed in the Allentown plant. In other words, the 
experimental unit is an exact replica of a 12-inch square 
section of the full size filters—see Fig. 1. 


Sand for the experimental unit was taken from one 
of the plant filters, using a perpendicular column of 
sand extending from the surface down to the gravel 
layer. The sand at the bottom of this column had the 
appearance of clean sand, but the top 8 inches was black 
in color and had a coating of impurities, approximating 
20 per cent by weight. This experimental bed was 
washed repeatedly, probably 200 or 300 times, at wash 
rates which expanded the sand in varying degrees up 
to 60 per cent. 


During the course of these experiments on the rate 
of expansion no new sand was added to the filter; nor, 
although the unit is equipped to receive coagulated and 
settled water, was such water applied to the unit. The 
coated condition of the top sand at the end of the re- 
peated high rate washings in these experiments is re- 
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yealed in Fig. 1. In the photograph it has the appearance 
of a layer of black water rather than sand. 

At the conclusion of these expansion experiments a 
fixed jet surface wash of the Baylis type, shown in 
Figs. 1 and 2 as a perpendicular pipe extending down- 
ward and ending 3 inches above the top of sand bed, 
was installed in the experimental filter to determine 
whether or not the coating on the sand grains could be 
removed by this method of washing. The results were 
startling. The application of the high pressure water 
jets to the unexpanded sand created a violent movement 
in the top 8 inches of the bed. This scoured the sand 
so effectively that the supernatant water immediately 
became opaque because of the turbidity, and was black 
in color. After two minutes of this initial scouring of 
the settled bed, wash water was introduced from below 
and the entire bed of sand expanded 50 per cent. The 
resulting downward movement of the upper sand, due 
to the action of the surface jets, and contact with the 
upward movement of the lower sand due to the back 
wash, caused a second violent scouring, with a penetra- 
tion to 18 inches below the surface. Repeated washing 
of the sand in the experimental unit by this method 
resulted in the disappearance of the black coating on 
the top sand, and the entire volume of sand attained 
the appearance of uniformly clean sand, as revealed in 
Fig. 2. 

This demonstration convinced the authors of the com- 
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parative inefficiency of the normal method of washing 
filters. Observations, in other plants have simply con- 
firmed this conviction and further convinced us of the 
comparative inefficiency of the normal method of wash- 
ing filters. 


Full Plant Scale Data 


The Allentown filter plant was built in 1928 and takes 
water from the Little Lehigh River, a stream draining 
a fertile farming area, with consequently widely varying 
turbidities. The works comprise an intake well with 
screens, low lift pumps, a baffled mixing basin, with an 
actual retention period of about 20 minutes for floc 
formation, duplicate sedimentation basins of about 2 
hours capacity, and 8 rectangular filter units with a 
capacity of 1.25 m.g.d. each. Alum is used as a coagu- 
lant, with pre- and post-chlorination. The only unusual 
features of the plant are the non-metallic Leopold Du- 
plex Filter Bottoms. The raw water alkalinity is above 
normal for Pennsylvania and somewhat hard, but is not 
grossly contaminated. Some few industrial wastes in 
minor quantities are present in the water. 

The history of the Allentown filter units is typical of 
many other plants, with probably an average amount of 
mud ball formation, some gravel disturbance, and an 
occasional hard spot at the outer perimeter of the units 
and in the corners. Since the plant was built in 1928 
the sand has been ejected from the filters twice for the 























Fig. 3—One of the 1.25 M.G.D. Filters Equipped with Palmer Revolving Agitators 
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purpose of breaking up mud balls and to examine the Mud Ball and Coating Reductions 
condition of the gravel layers. Before the second installation was completed ; 

Conditions at Allentown, the authors feel, average August, 1940 (filter No. 4), samples of sand were takes 
the field quite generally except for the absence of from the top 6 inches of the bed and the volume of mud 
troubles commonly due to metallic bottoms. The plant balls accurately measured, using the method advocated 
is operated at full rates with daily shutdowns of several by Baylis.° In addition, the amount of coating on the 
hours each day. — 7 sand grains was determined by treating a weighed 

After due consideration of the condition of the filters sample with concentrated hydrochloric acid, washed 
and other factors involved, and because of the results dried and reweighed.’ ’ 

























observed in the experimental filter, a rotating Palmer These determinations have been repeated monthly 
Filter Bed Agitator was installed in filter No. 3 in since that time. It will be noted in Table 1 and Graph 1 
April, 1940. The results were so satisfactory, from a that the average amount of mud balls in the top 6 


visual standpoint, that four additional filters were inches of the seven filters not equipped with agitators 
equipped with Palmer Agitators, the first being installed was 5.6 per cent. In filters No. 3 and 4, equipped with 
in July, 1940, and the last two in April, 1941. The agitators, after one month of service practically no mud 





remaining three filters in the plant are likewise to be balls remained. 
equipped before the end of 1941. TABLE No. I 

The surface dimensions of the Allentown filters are . ; — Sand Characteristies — 
20 feet by 22 feet. The Palmer Agitator installed con- gy * a a on Coef. 
sists of one brass unit with properly placed jets and No. 2 4.6 53 1.32 
with an overall length of 19% feet, the longest arm No. 3 0* .60 1.50 
used anywhere, according to the manufacturer, up to —s =e a — 
the time of the last installation. In order to provide No.6 6.0 ‘55 136 
rigidity for the agitator, sections of galvanized pipe No. 7 2.9 54 1.40 
2% inches in diameter in the form of a cross are No. 8 6.1 69 1.30 
fastened to the four walls of the filter with wall flanges *Not tested previous to installation of Palmer agitator 
—see Fig. 3. Tests—October 29, 1940. 





SAND COATING AND MUD BALL DATA 


Allentown Plant 
showing 


REDUCTIONS IN QUANTITIES 
AFTER INSTALLATION OF SURFACE WASH 


Cin Percentages) 
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Graph 1—Sand Coating and Mud Ball Records 
Revealing Rapidity with Which Surface Wash Removes Sand Coatings and Clears Out Mud Balls. 
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FILTER 


Unfortunately, no sand coating test was made on the 
sand in filter No. 3 prior to the installation of the 
agitator. However, the average coating on the sand in 
filters No. 4, 5 and 6 before the installation of the 
agitators was 23.4 per cent. The rate of reduction in 
sand coating, as the result of surface scouring, is shown 
in Graph 1, which tells its own story better than can 


be told in many words. 


Wash Water Savings 

The authors are unable to confirm claims made by 
others as to marked savings in wash water through the 
use of surface wash, either by careful analysis of the 
Allentown plant data or after more general observa- 
tions elsewhere. It is conceded, however, that other 
operators may have collected information demonstrating 
success in this phase of the operations where filter de- 
sign may not have been as satisfactory as at Allentown. 

At Allentown it has been the practice to wash each 
filter unit at a loss of head of 6 feet, or immediately 
upon the appearance of turbidity in the effluent of such 
filter, rather than to depend entirely on the loss-of-head, 
rate-of-flow, or time period, as variously and generally 
practiced. Successful coagulation and sedimentation, as 
well as the turbidity of the raw water, under Allentown 
procedure greatly affect the length of filter runs, Data 
on filter runs at the Allentown plant for the year 1940 
are shown in Graph No. 2. The effect of spring and 
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fall rains is reflected in the shorter runs in April and 
November. 

In a study of these filter run figures, consideration 
should be given to the fact that the sand in the plant 
has been in use for 12 years, and that considerable 
variation exists in the sizes and uniformity coefficients 
in the various units because of the gradual and non- 
uniform loss of the finer particles. The possible effects 
of these sand characteristics has not as yet been studied 
in detail. 


An examination of the graph on filter runs reveal no 
definite trend in filter run time, nor does it indicate any 
reasons for a failure to secure longer runs. The general 
average of the agitator-equipped filters is approximately 
that of the other units. The high percentage of wash 
water used for filters No. 3 and No. 4 in the first months 
after installation of the agitators in these units, un- 
doubtedly was due to frequent washing for demonstra- 
tion and experiments, rather than to normal procedure. 


From the standpoint of increased length of filter runs, 
therefore, no savings in wash water have been secured 
at Allentown. The same general impression seems to 
have been arrived at in other plants under observation, 
without any definite figures available for confirmation. 
A lower sand expansion index has been used at Allen- 
town in the agitator-equipped units than in those not 
so equipped, but the saving in wash water which appar- 










































































FILTER RUNS AND WASH WATER DATA 
Allentown Plant 
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Graph 2—Filter Run and Wash Records 


(These Records Fail to Show Wash Water Reduction Accruing from Surface Wash at the Allentown Plant.) 
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ently should be effected has not been confirmed by actual 
measurement and plant data. 


Chlorine Economy 

At Allentown, as previously stated, prechlorination is 
a regular practice. One of the gains effected through 
the surface wash installations and a further indication 
of the increased cleanliness of the media in the units 
so equipped has been the greater residual chlorine main- 
tained in the effluents of these filters, as compared with 
the effluents of the remaining filters. Data are shown 
in Graph 3. 

It will be noted that the chlorine residuals in the 
effluents are uniformly and consistently greater for 
agitator equipped units No. 3, 4 and 6 than for the 
other units not so equipped. On many occasions the 
residual of these units has shown very little reduction 
from that of the residual of the applied water. In ac- 
tual practice this means eventually a decrease of appre- 
ciable amount in the rate of application of pre-chlorine, 
with subsequent savings in expenditure for this chem- 
ical when all filters have been equipped with surface 
wash facilities. 

This effect of the cleaner sand on chlorine residuals 
(chlorine absorption by the bed) was first noted in De- 
cember, 1940, some six months after the first agitator 
was installed in filter No. 3 and three months after 
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No. 4. Detailed studies and observations on the residuals 
of the separate units was then begun and have since 
been continued. 

The heavy chlorine demand of the average filter ynit 
is well known, and it is sometimes difficult to secure any 
residual chlorine through a filter bed unless the sand js 
super-chlorinated before pre-chlorination is begun, or 
until heavy pre-chlorination has been practiced for some 
considerable period of time. As a matter of fact, Many 
an operator has been brought to grief through the ap- 
plication of pre-chlorine to dirty filters because of sub. 
sequent severe taste and odor production resulting from 
reactions between the chlorine and accumulations within 
the ineffectively washed sand bed. 


At Allentown all filters were thoroughly chlorinated 
before pre-chlorination was begun. Prior to the time 
the first agitator was installed, application of chlorine 
in doses up to 1.14 lbs. per million gallons had been 
used continuously for approximately 12 months, with 
the point of application at the influent of the mixing 
chamber, approximately three hours before the chlo- 
rinated water reached the filters. 

The decreased chlorine demand of the filtering media 
after the agitators were installed became apparent al- 
most immediately in filter No. 6, and after about two 
weeks of operation, the residual of this unit reached 





CHLORINE 
APPLIED WATER & 


PRECHLORINATION DATA 


Allentown Plant 
showing 


RESIDUALS 


€ Weekly Averages - Daily Composites) 


FILTER EFFLUENTS 








cs 
wi 


\ CApnplied Water 
Z re 





Filters with Surface ae © 
~ 
/ 


t a , ir ‘ 
i a i WA 


























4 


_— 











e— 194] 








WATER WorKsS & SEWERAGE, May, 1941 


Graph 3—Records of Chlorine Removal by the Filters 


(Indicating the Extent to Which Chlorine Is Absorbed by Coated Sand vs. Clean Sand in Those Filters Equipped 
with Palmer Agitators—in Itself an Index of Sand Cleanliness as Well as an Operating Economy Realized.) 
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approximately the same figures as for those of filters 
No. 3 and 4, which had been surface washed for about 


months and 4 months, respectively, prior thereto. 

The authors hope to make a detailed study of this 
roblem—the chlorine demand of filter media—in the 
near future. 

Costs of Installation 

The effective apparatus of the agitators, consisting of 
a toggle joint, pipe manifold, and special nozzle open- 
ings, all of brass, was purchased at a cost of $197.64 
for each unit at Allentown. Auxiliary valves and pipings 
were purchased by the city and installed by the salaried 
employes of the city. Basing the labor costs, however, 
on current hourly rates for skilled mechanics, and 
adding in the costs of piping, valves, etc., the total cost 
of installation for one unit (1.25 m.g.d.) was $310. 
This would mean a total cost of about $2,500 to equip 
all eight filters in the plant. 

In this cost analysis, consideration must be given to 
the fact that the Allentown filter boxes are almost 
square in plan (20 by 22 feet), so that it was possible 
to use only one revolving mechanism to each unit. With 
filters of dissimilar area, the costs may be greater be- 
cause of the necessity for installing two or more arms 
in each bed to cover the entire area. Apparently a rea- 
sonable average cost figure, for general use, might be 
given as $350 per M.G.D. of filter capacity. 


Summary 

1. To a greater or lesser degree, mud-balls and hard 
spots are common to rapid sand filter units. 

2. Despite careful design, careful operation, and a 
multitude of practices, no generally successful method 
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of preventing these disturbances had been found prior 
to the development of the surface wash by Baylis about 
1930. 

3. In all plants where surface wash has been made 
an auxiliary to normal bottom wash, improvements in 
the appearance and cleanliness of filter media have been 
made. 

4. Surface wash piping or the revolving Palmer agi- 
tator can be installed without any major interference 
with normal filter operation. 

5. Costs of installation of the Palmer Agitator de- 
pends on the size and shape of the filter boxes, but gen- 
erally speaking, should average about $350 per M.G.D. 
capacity, including all costs for labor and appurtenances. 

6. At Allentown, Pa., with a Palmer Agitator to 
provide surface wash: 

a. Mud balls were practically eliminated in five weeks’ 
operation of a full scale unit. 

b. Coating on sand grains was materially reduced. 

c. No appreciable saving in wash water has resulted 
through the use of surface agitation. 

d. With pre-chlorination, the effluent of agitator 
equipped filter units show continuously higher chlorine 
residuals than do the units washed at high rates but 
without surface agitation. 
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Sludge Solids by Centrifugal Method 


Simplified Formulae Suggested and a Correction 


By G. E. SYMONS 
Chief Chemist, Buffalo Sewer Authority 


WorRKS AND SEWERAGE, pp. 106- 
108, the Bird Island Laboratory 
of the Buffalo Sewer Authority pre- 


[ THE March issue of WATER B. For Digested Sludge 


Ratio of % Cent. Solids to % total (TS) being total solids and (CS) 
solids = 2.7 + (% 


sented the results of experiments on — X 0.09 
the estimation of total solids in sew- ¢, Total Solids 


age sludges by centrifuging. The two 
formulae were proposed for convert- 


% Cent. Solids by Vol. 


Where V is per cent volatile matter. 


Vol. Mat.— centrifuge solids. 

In reference to the use of this 
method and these formulae, a criti- 
cism received is that the spread be- 
0.09 tween maximum and minimum re- 


(by weight) — 





ing the centrifuge solids, expressed 
as per cent by volume, to per cent 


2.7 +. (% Vol. Mat. — 35.0) 


sults indicates that a single deter- 
mination may be as much as 20 per 


total dry solids. Unfortunately, these 
formulae were interchanged in the 
original manuscript. This transposi- 
tion was detected too late by all con- 
cerned to get a correction in the 
April issue of WATER WoRKS AND 
SEWERAGE. The correct formulae 
should read as follows: 


A. For Raw Sludge 


Ratio of % Cent. Solids to % total 

solids = 2.7+(% Vol. Mat.— 

40.0) s< 0.06 

or 

% Total Solids (by weight)— 
% Cent. Solids by Vol. 

< 0.06 





2.7 +.(% Vol. Mat. — 40.0) 


Simplified Formulae 


This very evident transposition 
was first called to our attention by 
Mr. Arthur B. Morrill, Engineer of 
Sewage Treatment at Detroit, Mich., 
who at the same time suggested that 
these two formulae could be con- 
densed as follows: 


A. For Raw Sludge 








% C.5S. 
%T.S.=— 
0.06 (V + 5.0) 
B. For Digested Sludge 
% C.S. 
%T.S.=— 
0.09 (V — 5.0) 
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cent in error. An inspection of the 
individual data shows that these 
spreads have appeared, but repre- 
sent occurrences approximately only 
5 per cent of the time. For the ma- 
jority of the observations, the pos- 
sible error appears to be within 10 
per cent. 

The Bird Island Laboratory is now 
developing another method for the 
rapid estimation of sludge solids and 
this method will be published in an 
early issue of WATER WORKS AND 
SEWERAGE. 
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HE term “water hammer,” 

} which is incorrectly used for the 

term “water surge,” has become 
so common in water works language 
that no attempt will be made herein 
to refer by other words to this annoy- 
ing phenomena, which oftentimes 
proves to be a difficult and costly 
problem. 

Failure of pipe 
joints, hot water 
heaters, pumps 
and similar 
equipment are 
all evidence that 
destructive wa- 
ter hammer is un- 
dermining the effi- 
ciency or depend- 
ability of many 
water supply lines 
or plumbing sys- 
tems. 

Pipe lines sub- 
jected to sudden 
shock or recur- 
ring vibration 
due to water 
hammer, become 
weakened and operate inefficiently. 
As is shown in Fig. 1, this de- 
structive nuisance may also pull 
pipe hangers loose or create dam- 
aging leaks. 

Destructive water hammer may ac- 
tually be present in water lines even 
where its presence is not indicated 


WATER HAMMER CORRECTIVES 


By RICHARD BENNETT, 


Hydraulic Engineer, 
City Engineer's Office, 


PHOENIX, ARIZONA 


by violent hammering and noisy 
vibration. For the most part this 
fact is not generally realized or rec- 
ognized. 


Cause of Water Hammer 


If flow in a pipe is suddenly 
stopped, the energy built up by the 
flowing water produces a high pres- 
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\ 
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Fig. 1—A Pipe Line Subjected to Sudden Shock and Continual Vibration 


Caused by Surge and Water Hammer. 


(Eventually Leaking Joints Develop to Do Costly Damage.) 


sure which may result in a terrific 
impact. This is caused by the non- 
compressible liquid (water) rebound- 
ing in the supply lines. This rebound 
impact is due to the sudden stopping 
of water flow every time a faucet or 
valve is closed. Power for operating 
hydraulic rams, which force water 





many times higher than the static 
head on the power water supply line 
is thus generated by intermittent 
quick closures of valves attached to 
the ram. 

In order to have conception of this 
force in small pipe, when water ham- 
mer occurs the pressure is increased 
by about 60 pounds per square inch 
above the flow 
pressure for 
each foot per 
second of sudden 
decrease of ve- 
locity of flow, 
This means that 
if a flow velocity 
of 10 feet per 
second is_ stop- 
ped instantly, a 
maximum water 
hammer pressure 
rise of (10x60) 
600 lbs. per 
square inch may 
occur. This pres- 
sure is added to 
the normal static 
pressure at the 
point of impact. 

Destructive water hammer must be 
eliminated to avoid the nerve-rack- 
ing noise from which the term is de- 
rived; to reduce stress in the pipes; 
to safeguard plumbing fixtures; to 
avoid costly leaks and repairs; and 
to prevent operating delays. 








Here is a readily comprehended discussion of the cause and effects of pipe line surge—popularly termed 
“water hammer’—and a highly useful review of practical and proven correctives and equipment which has 
demonstrated merit for the purpose offered. 

This topic, originally presented by the author in the form of an illustrated talk before the Arizona 
Sewage and Water Works Association, proved so informative and well received that we prevailed upon Mr. 
Bennett to put it into form for publication. 

The author, in submitting this review, states, “As one reads this paper and looks at the catalog type of 
illustrations employed, it will be realized that this talk was nothing more nor less than a good, plain plug for 
the manufacturers of the equipment referred to. However, the selection of equipment mentioned by name 
was only because much study and investigation prior to the talk had led me to actually know that these 
manufacturers sold dependable equipment, and no apologies were necessary. While there are without doubt 
other manufacturers who sell dependable equipment for water-hammer elimination, I am not yet familiar 
with them. And, knowing that our members wanted something just as practical as possible, I chose this 
scheme of presenting the topic in a practical way.” 

Mr. Bennett further comments that essentially all of his material was already available to those who 
would gather together the existing catalogs of the several manufacturers and take the time to study them. 
However, water works men are kept pretty busy, and Mr. Bennett, we think, has performed a valuable serv- 
ice in bringing together in a few pages information obtainable only by search through catalogs and bulle- 
tins of the several widely scattered manufacturers. 

This highly useful and informative review of methods and equipment, which have proven worthy as line 
surge and water hammer correctives, represents a type of article which should, in our opinion, appear more 
frequently in the technical publications.—L. H. E. 
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Fig. 2—Reveals the incessant impact shocks and 
fluctuating pressures when water hammer is present. 


Correctives 

Relief from destructive water 
hammer may be accomplished by re- 
lief valves, but these can be used only 
in special cases. Relief can be ob- 
tained by air chambers, but the diffi- 
culty of keeping air in the chamber 
makes this method impractical under 
many conditions of operation. In 


Fig. 4.—The Clayton Valve—Closed 
Position 
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A Story Told by Two Record Charts. 


many instances positive and perma- 
nent relief can be obtained by the in- 
stallation of surge suppressors. These 
are sometimes given trade names 
such as shock absorbers, water ham- 
mer arresters, etc. Just as the auto- 
mobile shock absorber absorbs the 
bumps of the highway, so does a 
good surge suppressor cushion the 












Fig. 5—The Clayton Valve—Open 
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Fig. 3—After the installation of a good surge suppres- 
sor the record chart should look something like this. 


terrific impact of water rebounding 
in the piping system. 

Unless a surge suppressor is in- 
stalled, the water backs up with ter- 
rific force and continues to bound 
and rebound in the pipe lines every 
time the flow of water is suddenly 
checked. With a good surge suppres- 
sor this pounding and hammering is 








Position 















Is a quick closing valve designed to 
preclude hammer by uniform and gov- 
erned rate of closure. 


Always wide open or fully closed, 
functions well in rapid fillings of vats, 
tanks, etc. 
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overcome by absorbing and dispelling 
the shocks, and strain in the pipe is 
relieved. 

In selecting a surge suppressor it is 
desirable that it afford protection 
from water hammer under all condi- 
tions of service; that it be easy to 
install; require no periodic adjust- 
ments; require little or no mainte- 
nance; that it operate in any posi- 
tion; that it be unaffected by hot wa- 
ter; and that it be reasonably priced. 

Under some conditions it is pos- 
sible to determine in advance the be- 
havior of the surge suppressor, and a 
method for calculating the degree of 
relief from water hammer pressure 
for a given piping layout is obtained 
by the relation between useful volume 
of air in the surge suppressor for 
the various rates of discharge 
through the pipe line. 

Theoretical considerations are gen- 
erally to assume the discharge sud- 
denly stopped by valve closure. This 
seldom occurs in actual practice. The 
size of the surge suppressor to be 
selected for each installation should 
be adequate to reduce the maximum 
water hammer pressure that can be 
caused by quick closure of any one 
valve or faucet. 

In Fig. 2 is illustrated the action 
of water hammer as recorded on a 
time-pressure diagram showing the 
incessant impact shocks and pressure 
fluctuations. The system is free of 
this shock effect (even though ham- 
mering may not be heard) only dur- 
ing those hours when no water is be- 
ing drawn. 

When an efficient surge suppressor 
is installed the time-pressure chart 
recording should look something like 
the chart shown in Fig. 3. A proper 
suppressor will quiet the water ham- 
mer by dissipating impact shocks and 
overcoming the pressure fluctuations. 


Surge Suppression Devices 


Perhaps you have come to the con- 
clusion of “Why not eliminate the 
source of the water hammer?” Quick 
closing valves are the cause of most 
of this trouble, but modern equip- 
ment of the present day increasing- 
ly requires quick closing valves and 
water customers insist on quick clos- 
ing faucets and fixtures, therefore 
water hammer troubles may be ex- 
pected to increase, rather than de- 
crease, in the future in most water 
works. 

Valve manufacturers, as a group, 
have done very little to produce 
equipment to meet this situation, 
however, the Clayton valve has been 
designed for this purpose. It can be 
adapted to almost any type of flow 
control problem. Figs. 4 and 5 show 
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WATER HAMMER CORRECTIVES 


this valve in the closed and open po- 
sition. The arrows show that the 
valve is kept closed by water pres- 
sure on the back of the diaphragm. 
This valve can be furnished with an 
adjustable needle control for regulat- 
ing the closing speed to meet any 
given condition. The illustrations 
given here show float control for rap- 
id tank filling and smart shut off, but 
the manufacturer states that it can 
be adapted to remote, automatic, 
manual, electric, or any type of con- 
trol desired. Fig. 5 shows that when 
pressure behind the disc is removed 
the line pressure forces the dia- 
phragm assembly away from the seat. 
This valve is always wide open or 
fully closed, and closes at a gov- 
erned uniform rate to eliminate line 
shock when the shut-off occurs. 






Relief Valves 


Relief valves are sometimes used 
to eliminate water hammer byt they 
can be used only in special Cases, due 
largely to the spill of water which 
must be cared for, and do not Oper- 
ate except under high surge pres. 
sure. However, many have secured 
satisfactory results from these de. 
vices at pumping stations and hydro- 
electric plants where water spill js 
not a problem. 


Air Chambers 


Relief from destructive water ham. 
mer may be accomplished by air 
chambers, but the difficulty of keep. 
ing air in the chamber makes the air 
chamber impractical, unless givep 
close attention, or air recharging can 
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Fig. 6—Air Chamber Assembly and Design Data for Surge Suppression in 
Centrifugal Pump Operation 


Courtesy Rensselaer Valve Co. 
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Fig. 7—“Wacor” Water Hammer 
Arrester 


Position of bellows compression unit at 
time of normal pressure. 


be automatically done with compres- 
sors. 

Fig. 6 illustrates an air chamber 
assembly. When the pump is run- 
ning the chamber of compressible air 
floats on the line absorbing or cush- 
ioning surges. When a pump shuts 
down pressure at the discharge drops 
instantaneously and then the back 
surge follows. Compressed air in the 
tank, which is under pumping head, 
is prevented from slamming the 
check valve on the pump discharge 
line to its seat by the functioning of 
check valve (A). The return wave of 
the surge, however, can pass through 
the check valve (A) into the air 
chamber where it is markedly cush- 
ioned and gradually absorbed during 
gradually diminishing surges. 

For most all cases of water ham- 
mer, of the type caused by quick clos- 
ing valves on all but the largest lines, 
a surge suppressor which may be at- 
tached to the pipes and operate au- 
tomatically without maintenance is 
to be preferred. Of this type the 
“Wacor,” shown in Figs. 7 and 8 is 
very reliable. This suppressor has 
been thoroughly engineered for small 
piping systems, the manufacturer 
having financed an extended research 
program in the hydraulic laboratories 
of the University of Wisconsin, 
where all possibilities of this equip- 
ment were rather thoroughly ex- 
plored. 

“Wacor” Water Hammer Arrester 
is manufactured in a number of sizes 
for pipe lines up to 10-inch in diam- 
eter. It is a combination mechanical- 
pneumatic type of absorber con- 
structed with a closed metal bellows 
or compression compartment. The 
latter is filled with a special compres- 
sible emulsion so that air can neither 
escape nor be absorbed by the water. 


WATER HAMMER CORRECTIVES 


It is particularly adapted to all ordi- 
nary house services where water 
hammer exists or where high pres- 
sures engendered by rapid valve clos- 
ure are damaging piping and fixtures. 


When this suppressor is put on the 
line the sealed compression cham- 
ber or bellows (containing the emul- 
sion) is slightly compressed as the 
water pressure is turned on the sys- 
tem. This is shown in Fig. 7, with 
the bellows at resting position. If 
now a valve or faucet is opened and 
water flows through the pipe, the bel- 
lows expands somewhat due to the 
reduction of the pressure at its base. 
As the valve or faucet is closed the 
velocity of the water in the pipe line 
is reduced, resulting in an increase of 
pressure. This compresses the bel- 
lows, resulting in an increase of pres- 
sure on the emulsion sealed within 
the bellows. The pressure inside and 
outside of the bellows thus become 
equalized. Work done in compressing 








Fig. 8—“Wacor” Water Hammer 
Arrester 


Position of bellows compression unit 
when absorbing hammer shock. 


the fluid emulsion within the bellows 
is responsible for the absorption or 
damping of the hammer pressure in 
the pipe line to which the arrester is 


.—— 


HOCK RESOREER 


Fig. 9—The Josam Shock Absorber 


Phantom view showing four coil springs in dry side of diaphragm chamber, 
which absorbs and dissipates the shock. 





Fig. 10—A Josam Shock Absorber 
(Installed at typical location point on the end of a long straight run of pipe.) 
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action valves and high 
velocities of flow, and can 
be used where water 
hammer pressure origi- 
nates in the municipal 
distribution system and 
affects the consumers’ 
service line or plumbing 
installation. 

Another surge suppres- 
sor for small piping sys- 
tems is the Josam Shock 
Absorber, which is shown 
in Fig. 9. It operates on 
the diaphragm principle 
and is very efficient when 
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Fig. 12—The Effects of a Slow 
Closing Check 


The lag in closing is responsible for 
the marked surge and hammer pressure. 


connected. This is shown in Fig. 8, 
and illustrates the position of the bel- 
lows when absorbing the hammer 
shock. 

This type obviates the need for 
the attention which air chambers re- 
quire. They are used with quick 


properly sized to the in- 
dividual problem. This suppressor 
absorbs shock by compression of 
four coil springs very much after 
the manner of the coil springs known 
as Knees in modern automobiles. 
The diaphragm moves out against 
these springs located on the dry side 
of the unit. 


Location of Suppressors 
Practice varies widely as to the 
proper installation point for surge 


IN UPFEED INSTALLATIONS 





Side Outlet Tee 
Place Arrester 
in Floor or Wall 


InWall or 
A Floor 
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Fig. 11—Illustrating Other Typical Location Points for Shock Absorbers and 
Hammer Arresters 
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Fig. 13—The Effects of a Quick 
Closing Check 


Showing the results of rapid closure 
when effectively timed ahead of the 
first rebound of the water column. 


suppressors; some will place a sup- 
pressor at the end of all long runs of 
pipe; others install at the end of a 
battery of fixtures, but it seems 
agreed that it should be placed as 
near to the valve causing the water 
hammer as is permissible. 

It is desirable to place the suppres- 
sor so that the opening is at the bot- 
tom if possible. This will avoid haz- 
ards from sediment being washed 
into the casing. Wherever a greater 
capacity is required to reduce water 
hammer pressure than can be fur- 
nished by a single suppressor, any 
number can be placed in the pipe 
line, either in scattered positions or 
together at one fitting. 

Figs. 10 and 11 show typical instal- 
lation points for suppressors of this 
general type. 


Water Hammer with 
Centrifugal Pumps 


The use of centrifugal pumps pre- 
sents a major problem in the control 
of surge waves and minimizing of 
water hammer. When the power is 
shut off the water in the discharge 
line reverses its direction of flow and 
if not controlled will cause reversal 
of pump and motor. 

The installation of the flap type 
check valve with centrifugal pumps 
increases the effect of surge waves 
and water hammer, if not actually 
being responsible for such. Ordinary 
check swing valves, due to slamming, 
cause abnormal disturbances in the 
pipe lines. Slam leads to serious 
trouble because of the resulting vi- 
bration of pipe lines and adjacent 
structures, opening up the pipe 
joints. The resultant water hammer 
frequently ruptures the pipe line. 
The common swing check valve is 
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Fig. 14—The Smolensky 
Check 

A wholly mechanical 
valve 





Fig. 15—Interior of the 
Smolensky Check 
Spring force enables this valve 
to close slightly in advance of 
cessation of flow away from 
the stopped pump. 


fundamentally wrong in its design to 
be of use for such service. 

Check valves may be grouped into 
two general classes: (a) slow clos- 
ing and (b) quick closing. 

Most slow closing valves are, how- 
ever, impractical, even though the- 
oretically correct. The action of this 
type of valve with respect to water 
hammer may be shown by the illus- 
tration in Fig. 12. In practice there 
may be little or no audible water 
hammer with this type, but as indi- 
cated, there is a serious pressure rise 
due to the surge which may be disas- 
trous to the pipe lines and fittings. 

A check valve should generally 
be of a type that closes before the 
pressure reverses from the immedi- 
ate low to the quickly ensuing high. 
Many have found that this is the only 
type that will give proper service. 
The quick closing check valve pro- 
vides for eliminating surge shock at 
the valve seat, and quickly returns 
the surge wave to static pressure be- 
fore any appreciable surge oscilla- 
tion can be set up in the discharge 
line. All discharge lines, especially 
of the larger diameters, are at least 
to some degree elastic and will permit 
so-called harmonic surges to develop. 
When the discharge column of water 
is halted before a reversal of flow 
takes place, these surges will not 
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Fig. 17—Chapman’s “Non-Slam” 
Check 


Features the streamlined tilting disc, 

closing gradually to completion at in- 

stant of flow cessation away from 
pump. 


cause a dangerous pressure rise. The 
action of the rapidly closing type of 
check valve, with respect to ensuing 
water hammer, may be illustrated as 
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shown in Fig. 13. These two pres- 
sure recordings (Figs. 12 and 13) 
show that the pressure rise has been 
reduced from about 50 per cent ex- 
cess head to about 10 per cent over 
the static pressure through the effec- 
tive timing of closure of the auto- 
matic check. 


The Smolensky Check 


One type of check valve used for 
this purpose is the Smolensky check 
valve, which is illustrated in Figs. 
14 and 15. This valve is designed to 
close just a little in advance of mini- 
mum pressure at the pump, so as to 
insure absolute freedom of danger of 
reversal of pump and motor. It also 
prevents mechanical shock at the 
check valve for the spring action is 
counterbalanced by the back pres- 
sure against the diminishing pump 
discharge. The mechanism of this 
valve is shown in Fig. 15. 

The seat position of the Smolensky 
valve is dependent entirely upon the 
velocity of the flow and the action 
may be understood by reference to 
the homely analogy of a laborer fol- 
lowing a loaded truck up a steep in- 
cline. By chocking the wheels at the 
slightest tendency to stop, a small 
stone is sufficient to hold the load 
from reversing. Allow the truck to 
fall back a few feet and the truck 
load will be in danger, since its stop- 
ping is much the more difficult. 





Fig. 16—The Rensselaer Automatic Power Check 


Features low-friction clear-way and quiet spring loaded closing of the flap 
ahead of cessation of flow away from the stopped pump. 
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Fig. 18—Exterior of this automatic needle-type check. 

















Fig. 20—The Pelton Surge Suppressor 


A high grade relief valve for use in 
conjunction with automatic check valves. 
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Pelton’s Larner-Johnson Check Valve 


Rensselaer’s Power Check 


Fig. 16 shows the Rensselaer quiet- 
closing power check valve. This 
check operates with an electric sole- 
noid. When the pump is started the 
swing check is opened and held out 
of the flow in a locked position. In- 
stantly that the power is released the 
solenoid automatically releases the 
swing check and the power of the 
spring instantly closes the check 
ahead of the reversal in direction of 
flow. 


Chapman’s Tilting Disc 


Fig. 17 illustrates the exterior and 
interior of the Chapman non-slam 
tilting-dise check valve. This type of 
check closes with a minimum of slam 
and friction losses are also very sub- 
stantially reduced in the design. The 
dise is pivoted just above its center, 
which results in a cushioning effect 
resulting while closing. This is due 
to the fact that the portion of the 
disc above the pivot partially bal- 
ances the portion below. The seat 
and disc rings are beveled and the 
disc drops into the seat in the body 
with a closing action which gives a 
further cushioning effect. This valve 
in closing reaches its seat at exact- 
ly zero velocity in the line. The angle 
of the seat is so incline that the 
distance the disc must travel from 
its wide open position to its seat is 
reduced to the minimum consistent 
with good design. 


Larner-Johnson Check 
Fig. 18 shows the exterior of the 








Fig. 19—Sketch revealing design and functioning of 


the valve. 
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Fig. 2i—The Pelton Surge Suppressor 

Sketch revealing working parts and 

functioning of this surge dissipatmg 
unit, 
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Pelton-Larner-Johnson check valve, 
and Fig. 19 shows how it functions. 

This check is normally automatic in 
operation but may be arranged for 


manual control. With the control 
equipment which is built into this 
type of check valve the time of clos- 
ing may be regulated to best suit 
local conditions. It is designed for 
installation on the discharge side of 
a centrifugal pump, its best function 
being to close at the instant of power 
failure and to prevent both reversal 
of the pump and motor and wastage 
of pumped water. 


Pelton Surge Relief Valve 


In many cases of operating cen- 
trifugal pumps, surge and water ham- 
mer cannot be eliminated by the 
mere installation of a check valve 
alone regardless of type. In such 
cases it is also necessary to install 
additional equipment such as an air 
tank, relief valve or such. For dif- 
ficult situations one of the best known 
pieces of equipment for this purpose 
is the Pelton Surge Suppressor, 
shown in Figs. 20 and 21. This surge 
suppressor is essentially a high grade 
relief valve, designed for use with a 
check to relieve surge pressure in a 
pump discharge line incident to pump 
shutdown. It may be operated either 
by water pressure, solenoid, or me- 
chanical interconnection with the 
check valve. To permit a sufficiently 
rapid closure of the check, and there- 
by prevent dangerous reversal of the 
pump after the power shut-off, the 
surge suppressor is essential to re- 
lieve the resulting pressure surges. 
The surge suppressor opens with the 
drop in pressure following shut- 
downs, remaining open to relieve the 
surge which follows. It then auto- 





Fig. 23—Bachrach’s Chronomatic Drum 
Its use provides the all important time- 
pressure chart in studying water ham- 
mer and attainments resulting from 
corrective measures and functioning of 

equipment. 
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Fig. 22—A Real Performance Record 
Showing the result of combination of automatic check and Pelton Surge 
Suppressor on a heavy duty job under 490 lbs. static head. This race was 
won in approximately 50 seconds flat. 


matically closes at an adjustable rate. 


The action of the Larner-Johnson 
Check Valve and the Pelton Surge 
Suppressor in combination § are 
shown in the results obtained on the 
accompanying time-pressure diagram 
(Fig. 22) of the Boulder Dam water 
supply to Boulder City. Operating 
under a static pressure of about 490 
pounds, the time-pressure diagram 
(Fig. 22) shows that it took about 50 
seconds only for the pressure head to 
become normal static head after 
pump shut-down during which inter- 
val the rise in pressure was not more 
than 10 pounds above static. 


Studying and Recording 
Surge Conditions 


In actual operating practice it is 
seldom that any two cases of surge 
or water hammer are _ identically 
alike. The simpler cases of surge in 
building pipe systems may usually 
be overcome with the low cost type of 
surge suppressors previously shown. 
With the more complicated cases, 
especially those affecting water dis- 
tribution systems, the conditions be- 
come very involved and it is usually 
necessary to make a complete survey 
of the actual facts pertaining to each 
individual case before it can be prop- 
erly handled. It is necessary to de- 
termine the amount and intensity of 
water hammer and thereafter take 
new records in order to determine 
the results obtained from equipment 
installed, or other corrective meas- 
ures applied. 

For this purpose it is essential 
to employ equipment for recording 
pressure-time diagrams of the dis- 
turbance. Fig. 23 shows Bachrach’s 
Chronomatic Drum which gives a 
pressture-time diagram, revealing 
clearly the pressure pulsations in the 
pipe line during a certain time inter- 
val. Fig. 24 shows this equipment 
in carrying case, for ready portabil- 


ity. This is a time-pressure indica- 
tor originally designed for testing 
high-speed diesel engines. It has un- 
restricted speed selectivity and in- 
stantaneous speed indication. The 
operation is simple and requires no 
skill or special training. The time- 
pressure diagram for the Boulder 
City line was taken with this equip- 
ment. 


Few engineers have had wide con- 
tact with problems calling for relief 
from water hammer in pipe lines or 
piping systems. The present litera- 
ture on the subject is neither broad 
nor inclusive, being largely devoted 
to the extreme technical and theoreti- 
cal phases of the subject. On this ac- 
count it has been my purpose to con- 
fine this discussion to a few practical 
considerations and solutions, which 
might be encountered in and applied 
to any water works or plumbing sys- 
tem. 


[Acknowledgement: Mr. Bennett’s 
paper is based on what proved to be a 
most interesting and informative illus- 
trated talk made by the author before 
the Arizona Sewage and Water Works. 
Association. ] 
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Fig. 24—Bachrach’s Portable Recorder 
Is compact and useful in surge study 
on pipe lines and distribution systems. 






























































































ACTIVATED 


Plant Operator there are many 

interesting things to talk about, 
but to me the biological subject has 
been the most interesting. Many 
types of plants are definitely mechan- 
ical, but in the biological activated 
sludge process we have a worthy op- 
ponent to wrestle with. 

This paper may be an answer to 
the query made editorially some time 
ago by Linn Enslow, Editor of 
WATER WORKS AND SEWERAGE, on 
the progress made in the field after 
papers have been given on a plant 
subject. The Rockville Centre Plant, 
being one of the early activated 
sludge installations, there naturally 
were a lot of kinks to be ironed out. 
Little was known of the sludge ex- 
cept that it treated sewage biologi- 
cally. Bulking and its companion, 
low solids content, in sludge to be 
placed in digestion tanks, were the 
prime trouble makers in both cycles 
of the treatment, sewage purification 
and sludge digestion. 

The troubles which we have en- 
countered have been covered quite 
thoroughly in articles published in the 
Sewage Works Journal, particularly 
in the articles “Activated Sludge 
Control and Prevention of Bulking 
at Rockville Centre” in the issue for 
September, 1936, and “Inspection and 
Cleaning of Digestion Tanks at Rock- 
ville Centre” in the issue for May, 
1938. 

The plant, as is well known, is now 
operating over capacity, and although 
some have thought in the past that 
the aeration system would not take 
eare of the rated capacity of 2 
M.G.D., the plant has averaged a 
daily flow of 2.1 M.G.D. for the past 
three years, with peak loads as high 
as 3.0 M.G.D. for two weeks at a 
time during the wet season. 

Table 1 summarizes population, 
house connections and flow. The pop- 
ulation figures in 1939 and 1940 were 
taken by the Rockville Centre Police 
Department. The population figure 
used in our 1940 report is based on 
the 4,669 house connections at four 
persons per connection, which gives 
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*This paper, read before the New Jersey 
Sewage Works Ass’n, is here reproduced 
by permission of the association. 
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us a total population of 18,676 resi- 
dents using the public sewer. 
TABLE 1 


Connec- 

tions 
Popula- for Total Average 
Year tion Year toDate Flow 


1935. . 16,500 149 3,933 1.540 
1936. . 16,627 155 4,083 1.636 
1937. . 17,200 112 4,200 1.987 
1938. . 17,600 114 4,306 2.176 
1939. . 19,300 141 4,480 2.121 
1940. . 21,500 212 4,669 1.934 














The operation has been made pos- 
sible only by “complete” operation; 
that is, by running the plant, and 
not having the plant run us. “Com- 
plete” operation requires careful and 
continued attention. In a biological 
process the work is done by a va- 
riety of “animals,” with groups of 
vegetables, and we like to think of 
the process as similar to those which 
maintain balanced aquariums. I 
might recommend to you the balanc- 
ing of an aquarium as a most inter- 
esting and educational hobby. 

If the several varieties of life in 
the activated sludge process are not 
properly cared for, they will run wild 
and show their displeasure by upset- 
ting the plant operation. To obtain 
satisfactory results one must study 
the whims and tastes of the organ- 
isms which are doing the work. It is 
not essential that we know the de- 
sires of each individual organism. By 
careful observation, however, we can 
learn how the group will work to 
best advantage. After we have de- 
termined the best environment for 
the organisms, it then requires con- 
tinued and careful tests and checks 
to see that these conditions are main- 
tained. At Rockville Centre we have 
found that our “bugs” are happy and 


contented under the following condj- 
tions. 


Some Basic Factors and 
Primary Considerations 


In operating the aeration tanks it 
is essential to effectively control the 
withdrawal of sludge from the final 
clarifiers. Only by this procedure can 
we secure and maintain what we call 
the required consistency or solids 
content in the return sludge. This is 
accomplished by the use of a weir, 
which permits frequent measure- 
ments of the returned sludge so that 
only the required amount, and no 
more, is added to the mixed liquor. 
We thus maintain very close to the 
optimum amount of sludge. By op- 
timum is meant only that quantity 
requisite to properly purify the sew- 
age, while also insuring an excess of 
oxygen to maintain the health of the 
biological life. We maintain that 
more than that is not only a waste 
of effort and power, but invites 
trouble. Many claim that there should 
be an abundance (more than is es- 
sential) of sludge in the mixed 
liquor, to give a high polish to the 
process. At Rockville Centre the ac- 
tivated process is followed by vacuum 
filters. The effluent from the final 
clarifiers are freed of remaining sus- 
pended solids by its passage through 
the blanket which is formed from 
waste paper pulp added to the efflu- 
ents for the purpose. I feel it good 
economics to divide the work between 
the various units of the plant as far 
as practice and performance will per- 
mit. Since the final filters do a por- 
tion of the work, we effect a saving 
by reducing somewhat the purifica- 
tion in the activated sludge portion 
of the treatment. This is brought 
about by trimming the air input and 
sludge return to bare minima. I have 
found that with this method of op- 
eration the aeration tanks, which 
most would consider overloaded, can 
be made to give consistently good re- 
sults with a complete elimination of 
bulking. 


Solids in Sludge Returned 


In our operation the sludge re- 
turned is kept at about 2.5 per cent 
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solids, i.e., 25,000 p.p.m. It can be 
allowed to concentrate to as much as 

35,000 p.p.m. in the final clarifiers 
without trouble, especially in cold 
weather. Our operation changes 
somewhat when the temperature 
drops below 58 degrees Fahrenheit, 
when we get a slightly different read- 
ing on our centrifuge. 

We still use our knuckle jointed 
fan made into a centrifuge operating 
at 1,800 r.p.m. to determine our 
sludge concentration. As a check the 
solids are determined by evaporation 
and weighing daily. The sludge con- 
centrates very rapidly. In order to 
maintain the proper amount of 
sludge in the mixed liquor, excess 
sludge is withdrawn as required by 
increasing or decreasing the sludge to 
waste which is taken off of the return 
line, which is flowing constantly. Al- 
though the process may seem com- 
plicated, the flow and solids condi- 
tions are practically the same every 
day and this operation has therefore 
become a routine. In the final clari- 
fiers the sludge blanket is kept at 
about 11%% feet in depth. As this is 
the hopper part of the tank, it 
amounts to véry little in the way of 
volume or weight of sludge, which is 
deprived of renewed aeration for any 
appreciable period of time. This fea- 
ture we consider of prime importance 
to good operating economy. 

By maintaining the proper amount 
of sludge in the mixed liquor and 
keeping the returned sludge from 
suffering any appreciable reversion, 
and at proper density, the sludge en- 
tering the final clarifiers is of such 
quality and quantity that it settles 
very readily in the space and under 
the conditions to which it is sub- 
jected, such as the continuous up- 
ward flow of the clarified liquor and 
the downward movement of the 
sludge. Sludge that settles readily 
also concentrates quickly, and under 
the action of the clarifying equip- 
ment, such as scrapers, can become 
very heavy. 

Synchronization of 
Sludge Handling Equipment 

An important factor in the con- 
solidation and return of activated 
sludge is the rate of output of the 
sludge return pump in relation to 
the sludge gathering equipment. <A 
pump operating too fast will cause a 
short circuit in the bottom of the 
clarifiers, allowing clear water to en- 
ter the pump suction instead of 
sludge. If the pump is too slow, 
sludge will accumulate and age too 
greatly in the clarifier. Also impor- 
tant is the operation of the measur- 
ing device determining the amount 
of sludge to be returned and the 


available equipment for taking off 
excess sludge continuously. 

Our method of measuring sludge 
has been changed somewhat from 
what it was in the last published ac- 
count of this work. An orifice is now 
employed instead of the Cippoletti 
weir. Because of its confining or re- 
tarding ability, the orifice is more 
positive, thereby insuring only the 
required amount of sludge in the 
mixed liquor. Incidentally, the use of 
this type of measuring device showed 
that the solids in the return sludge 
could be maintained at 25,000 p.p.m. 
or 2.5 per cent solids and reduce the 
return in gallons considerably. 


The Centrifuge Test 


The use of the centrifuge is neces- 
sary in obtaining an immediate de- 
termination of the quantity of solids 
in the sludge and mixed liquor as 
frequently as desirable. In the test 
15 ml. of the sample is employed. 
The centrifuge tube is graduated in 
10ths up to 15 ml. After filling, it is 
spun for 3 minutes at 1,800 r.p.m. 
of the centrifuge. The reading on 
the return sludge that we find giving 
best results is 14 ml., but, as stated 
before, in the cold weather the sludge 
concentrates considerably on its own, 
and so at that time we reduce the 
required reading to a range of from 
10 to 12 ml. after 3 minutes on the 
centrifuge, and obtain the same 
quantity of solids in the sludge as 
when using the reading of 14 ml. 
during months of higher sewage 
temperatures. 


Keeping the Oxygen Balance 
“Out of the Red” 


Activated sludge has a very high 
oxygen demand, and sometimes a 
very rapid demand, as many have 
learned. It is, therefore, most im- 
portant that the sludge have a suffi- 
cient supply of oxygen to supply its 
needs at any period of its history in 
the aeration tanks. A lack of oxygen 
will cause trouble due to anaerobic 
conditions that set up within the 
sludge. As a check on the available 
oxygen in the aeration system, the 
standard Winkler determination for 
dissolved oxygen is made on samples 
of the mixed liquor taken from each 
aeration tank. Our procedure was 
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published in the November, 1936, 
issue of WATER WORKS AND SEwW- 
ERAGE in an article entitled “Running 
an Activated Sludge Plant on D. O. 
Determinations.” 

The oxygen determination is a part 
of the routine operation. The air 
input to the mixed liquor is regu- 
lated to the demand for oxygen and, 
as many of us know, the demand for 
oxygen tapers off in the treatment 
cycle. The surplus maintained ranges 
from 1 p.p.m. at the start of the 
treatment to 3 p.p.m. in the last stage 
before going to the secondary set- 
tling tanks. The aeration system 
consists of six rectangular tanks and 
they are divided so that three tanks 
and a secondary settling tank or 
clarifier make one unit. The mixed 
liquor flows over a weir to each unit 
and thereby insures equal flow to 
each clarifier. By keeping the quan- 
tity of sludge in the final clarifiers 
at a minimum we prevent septic con- 
ditions in this part of the cycle where 
the sludge is temporarily deprived of 
oxygen supply. Another check which 
we have and use on the aeration 
tanks is the settling test. 


The Settling Test 


In the routine test for settleability 
and volume of solids, if there is mare 
than 20 per cent sludge by volume in 
a cylinder after 10 minutes of set- 
tling, and this condition continues 
for 24 hours, we consider that bulk- 
ing is imminent. The condition is 
corrected by removing this sludge 
from the system as rapidly as we 
can—a case of “house cleaning.” 

We have not found it necessary in 
the last six years to use the lime 
treatment that aided in getting the 
sludge under control. As a part of 
the routine operation, the tubular air 
diffusers are back flushed regularly 
once every week with city water. 
The air input is regulated by valves 
to taper off the air as the sludge 
sewage mixture travels from inlet 
to outlet of the aeration units. The 
dissolved oxygen test aids in this 
operation materially. 


The Importance of Records 


Table 2 summarizes our operation 
of the aeration tanks for the last six 
years. 








TABLE 2 

Return 

Sludge Mixed Air Con- % ——Sludge Index—— 
Year p.p.m. Liquor sumption Sludge Ave. Max. Min. 
re 11,600 1217 2.4 9 80 171 38 
| ee 11,283 891 1.8 5 92 199 40 
11,056 733 1.8 5 118 381 30 
rr 13,000 744 1.8 3 108 250 31 
i). ee 16,439 745 1.9 5 68 116 42 
ee 27,285 785 | 5 49 91 30 
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Records of our operation are kept 
in detail and monthly reports are 
sent to the New York State Depart- 
ment of Health. Table 3 gives a 
brief summary of our results. This 
table illustrates how the load is di- 
vided between the activated sludge 
units and the final filters. For in- 
stance, for 1940 the clarified effluent 
had 28 p.p.m. suspended solids and 
44 p.p.m. B. O. D., while the filtered 
effluent contained but 13 p.p.m. solids 
and 26 p.p.m. B. O. D. Our filters not 
only insure clear effluent but also 
add to the flexibility of the plant 
and the ease of mind of the superin- 
tendent. One of the filters used for 
dewatering pulped waste paper aids 
in dewatering approximately 20 per 
cent of the total sludge. The waste 
pulp is used as a filter medium, aided 
by chlorine in solution, which is fed 
into the mixing tank during a 2 to 3 
hour filter operation. 


TABLE 3 


Average Daily B.O.D. of Treatment 
Process 





Primary Sec- 
Year Raw Settling ondary Filter 











1935. 240 184 35 18 
1936.... 220 166 37 20 
1937.... 249 154 35 20 
1938.... 271 162 29 17 
1939.... 279 164 35 22 
1940.... 259 161 44 26 
Average Suspended Solids 
1935. 282 125 34 5 
1936.... 214 112 42 11 
i} (Pee 150 37 13 
1068.... 422 172 29 11 
1939.... 478 159 33 16~. 


1940.... 340 139 28 13 


Sludge Digestion 


In the sludge digestion tanks we 
have another group of bugs that 
work. These also were studied to 
find their desires, and the tanks are 
now operated in accordance with our 
findings. Briefly, our operations 
based on these findings are as fol- 
lows: Fresh solids are added to the 
digestion tanks daily at the rate of 
7.5 per cent fresh solids to ripe 
sludge, on the basis of organic con- 
tent. On the average 25,082 cu. ft. 
of ripe sludge is retained in the di- 
gestion tanks daily. It has an aver- 
age solid content of 4 per cent and 
a volatile content of 51 per cent. 
Fresh solids added to the ripe sludge 
averaged 1,270 cu. ft. daily. These 
solids (mixture of crude and acti- 
vated sludges) averaged in solids 
3.8 per cent, and in volatile content 
85 per cent. 

Before they are added to the di- 
gestion tanks, the activated and pri- 
mary sludges are mixed, and after 
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TABLE 4 





Sludge Data—1940 
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Waste Sludge 
Primary Act. to 
Sludge Percent Sludge Percent Filter Percent 
(cuft.) Tests Solids (cu-ft.) Tests Solids (euft.) Tests Solid. 
Se i ee ” —— ae 
Saintes 21,312 4 1 2.9 29,568 10 3.0 21,312 4 3.1 
February 19,392 7 3.5 30,720 6 3.1 5,568 6 39 
March 20,928 8 4.38 30,336 8 3.2 9,024 8 25 
April 20,928 9 5.0 26,304 10 3.2 14,400 12 3.1 
May 23,424 9 3.6 25,152 8 4.2 16,704 8 34 
June 22,848 8 38 26,304 8 3.5 14,208 10 35 
July 23,232 9 3.9 28,032 9 3.2 14,784 7 39 
August 22256 7 4.5 29568 7 3.1 11,904 8 28 
September 20,736 9 3.3 28,992 9 2.8 11,520 7 2.6 
October 23,808 9 3.4 32,400 8 4.0 14,976 10 40 
November 23,040 7 3.9 30,408 7 y | 16,704 9 2.7 
December 23,808 8 3.8 29,568 8 28 17,664 6 26 
Total 265,712 101 45.9 347,352 98 38.8 168,768 95 365 
Monthly 
Average 22,148 8 3.8 28,946 8 3.2 13,064 8 3.0 
Combined Digested Air Dried 
Sludge to Sludge Sludge 
Digesters Percent to Beds Percent Cake Percent 
(cu.ft.) Tests Solids (cu.ft.) Tests Solids (cu.ft.) Tests Solids 
January 47,040 25 3.5 9,600 5 3.1 2,943 i 134 
February 44,544 22 3.5 6,400 4 3.2 2,484 5 158 
March 43,008 26 4.0 6,400 1 3.4 479 1 15.0 
April 32,256 23 4.2 10,240 4 3.4 1,704 t 278 
May 31,014 21 3.8 10,240 4 4.8 1,890 3 21.0 
June 33,600 24 4.1 10,240 4 5.3 1,998 3 67.9 
July 37,248 26 3.8 12,800 5 3.7 2,106 5 41.6 
August 40,836 24 3.7 10,240 4 6.2 2,430 5 47.0 
September 40,320 24 2.8 10,240 4 6.2 1,782 4 38.8 
October 41,664 26 4.0 8,960 4 6.1 1,944 4 33.6 
November 35,904 19 3.9 1,280 1 7.8 1,593 1 32.0 
December 35,904 16 4.0 2,240 4 4.6 1,134 2 2 
Total 463,338 276 45.3 98,880 44 57.8 22,487 47 3746 
Monthly 
Average 38,611 23 3.8 8,240 4 4.8 1,870 4 31.2 
settling, the supernatant liquor is TABLE 5 


drawn off. The wasted activated 
sludge is taken from the sludge re- 
turn line and discharged into plain 
settling tanks built for that purpose. 
After settling, the tanks are decant- 
ed. The solids content of this sludge 
averaged 3.2 per cent in 1940. Ap- 
pended are Tables 4 and 5, which 
give the sludge data as reported for 
the year 1940. 

The sludge digestion tanks are 
heated, and temperatures range from 
75 to 95 degrees Fahrenheit, with an 
average of 85 degrees. Once every 
week the temperature, pH, and 
sludge depths are obtained. The pH 
of the sludge is maintained at 7.1-7.3. 
Sludge is drawn weekly with the ex- 
ception of January and February, 
when it is drawn twice monthly. Be- 
cause of the concentration of the ac- 
tivated sludge, only 9,500 gallons per 
day is added to the digestion tanks 
and a corresponding quantity of su- 
pernatant liquor is returned to the 
raw sewage. This reduction of liquid 
input per pound of solids transferred 
is a highly important factor toward 
efficient digester performance and in 





Sludge Solids and Gas Yields—1940 





Sludge % Solids* 
PRIMES BIGGS oe 56.06 cesaiaccccen 3.8 
oe eee 3.2 
Combined Sludge to Digestion Tanks 3.8 
ere 3.0 
PPRORIE BIUURS o6ok conse ewsssiens 48 

IN acces 5h gb chains o.9i oe 3.1-7.8 
Air Dried NR, 6 cieecncremaaaes 31.2 

MEE feicpient mimes esa om’ 13.7-67.9 

* Averages. 


Average Lbs. Raw Solids/M.G. 
Treated Annually 
Pramaty BOGGS oc cccccvecsccciee 893 
Waste Activated Sludge.......... 984 
Solids recovered from plant effluent 
by vacuum filtration........... 


TEE vvinnds detawecuceeanaael 2,002 
Lbs./M.G. Treated by Digestion 
co) RE eee 1,469 


Lbs./M.G. Dewatered by Meskenien! | 
UNE 55a w a; ctsia nt acsior eae meres 

Lbs./M.G. Recovered by Clarifying 
EE er rrr er 


TD adiicaiccnnstowensueewors 2,041 
Average Lbs./M.G. Air Dried 

I oso onte ae ecrcacanaieme ene 600 
Average Lbs./Capita Raw Solids 

BE vn vnssardcnvnsedoepoedes .207 
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the supernatant liquor problem. As 
a result of our careful operation of 
the digestion tanks the supernatant 
liquor is of good quality, with a B. O. 
D. average of only 200 p.p.m., and be 
cause of the resulting small quantity 
of returned supernatant liquor of ex- 
cellent quality there is no further 
deleterious effect on the aeration 
tanks in this method of disposing of 
supernatant. 


1941—Municipal Year Book 


Clarence E. Ridley and Orin F. 
Nolting, editors. International City 
Managers’ Association, 1313 East 
60th Street, Chicago. 662 pp. $5.00, 
postpaid. 

The final 1940 census figures are 
an important feature of this eighth 
edition of the standard reference 
work on activities and _ statistical 
data for American cities. The 2,042 
cities over 5,000 population include 
234 cities which moved above 5,000 
population during the last decade. 
All comparative data have been re- 
vised to correspond to the classifica- 
tions adopted by the Census Bureau. 


New sections in this Year Book 
include data on retirement plans, 
credit unions, electric plants, air- 
ports, health departments, and sewer 
rentals. Much new information is 
contained in the sections on annual 
reports, police, fire, housing, traffic 
safety, and parking meters. 


The Year Book also contains the 
usual up-to-the-minute accounts of 
developments in the various fields of 
municipal activity, an up-to-date list 
of selected model municipal ordi- 
nances, a standard list of references 
in each field of municipal activity, a 
list of sources of municipal statis- 
tics, publications issued in 1940, de- 
tailed lists of services available from 
federal and national agencies, and 
many other special sections which 
make the Year Book an exceedingly 
valuable aid to mayors, city man- 
agers, department heads, librarians, 
and others interested in local gov- 
ernment administration. 


The 1941 Year Book continues the 
plan of placing in a single section 
all information pertaining to a par- 
ticular function or activity. A de- 
tailed index includes reference to 
material appearing in the seven 
preceding issues of the Year Book 
but not repeated in the 1941 edition. 
This feature, together with a thumb- 
tab index, increases the usefulness 
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TABLE 6 
Gas Collection—1940 

Average Maximum Minimum Total 
NN, 865 eS aa oie erwkce CSRS 19,264 24,000 15,800 597,200 
MN 5 lene ons VN cictei ers Gla wigeice 23,960 26,500 17,300 591,500 
MINE Ss, 5rGc bw aide Vth SOI 21,117 28,000 10,100 654,620 
PMN Haye eshik wins cala Gia aie ehetereie etvats 18,370 20,200 12,000 554,100 
a eee chip acct nue nee 19,084 24,000 15,100 591,600 
2 eRe EI amr e Mee ey eee to 20,660 29,000 17,000 619,800 
SN al vi poke ie uWainns ew ates 19,632 27,500 16,000 608,600 
MM od ois 5:5 o4osn S4uoldc siete Misiaioeteee 18,071 21,000 13,800 560,200 
IN oh cick ok einen h eee 18,629 12,000 15,400 541,700 
I os 8) clsieicinar siete acer 18,674 22,800 12,300 578,900 
GI osc ccd aad oa ew ee 18,600 22,500 15,000 558,000 
TS oo oss dees cnet 18,077 20,600 14,300 560,400 

NN ak uid: caleNech ob abo eiel eta eas 234,138 278,100 174,100 7,016,620 

Monthly Average «......ccccccees 19,511 23,175 14,508 584,718 








of the book. 


An appendix lists names and po- 
sitions of the 13 principal municipal 
officials in every city of more than 
25,000 population. And for every 
city of more than 5,000 the name of 
the Mayor and City Clerk. 





Concrete Pipe Used Through- 
out in New Sewer System 


The new sewer system for Coeur 
d’Alene, Idaho, being installed as 
a W.P.A. project, is now about 
50% complete. Although the sys- 
tem will cost $200,946, the sponsor 
is contributing something less than 
25%—namely, $47,000 only. 

A feature of interest in connec- 
tion with this project is the use 
of concrete pipe throughout, from 
the 30 inch trunk sewer through to 
the smallest laterals. The footage 
of pipe involved is made up of the 
following sizes: 


30” Trunk Sewer .. 4,900 ft. 
24” Trunk Sewer .. 4,600 ft. 
So” Teeeeee ..+---. 21,000 ft. 
6” Laterals ....... 7,800 ft. 


Another feature of interest is 
that better than 1,000 ft. of the 
sewer entails tunnelling, much of 
which is through solid rock 50 ft. 
below surface. 





“Bob” Haywood Back in 


Operating Game 

R. W. (“Bob”) Haywood, Jr., has 
recently resigned from his position 
with Industrial Chemical Sales in 
order to accept appointment as Sup’t 
of Filtration at Chester, Pa. He 
fills the position vacated by Rennie 
I. Dodd, who was made General Su- 
perintendent of the system by the 
Chester Water Authority. 

“Bob,” prior to his connection of 
several years with “Nuchar” sales, 
was Sup’t of Filtration at Easton, 
Pa., and prior to that at Gastonia, 
N. C. 
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E. E. Wall Resigns—Suc- 
ceeded by Max H. Doyne 


Mr. Edward E. Wall, for many 
years Director of Public Utlities at 
St. Louis, Mo., has tendered his res- 
ignation. He is being succeeded by 
Max H. Doyne, consulting engineer 
of St. Louis. 


Mr. Wall in wishing to retire at 
the age of 80, after having served 
the city of St. Louis for almost 50 
years, did so under an agreement 
with Mayor Becker to the effect that 
nearly 100 employees of the Water 
Department, with service records of 
15 years and longer, would not lose 
their jobs under the new administra- 
tion. 


Mr. Wall, a native of New York 
City, and graduate of Cornell Uni- 
versity, was first employed in the 
St. Louis Water Dept. in 1888. He 
left to take up private consulting 
practice but returned in 1892 as 
assistant engineer in charge of water 
treatment. In 1911 he became Water 
Commissioner and in 1925 Director 
of Public Utilities. That same year 
he was fired by the Mayor for in- 
subordination, in refusing to dis- 
miss two employees. He was reap- 
pointed at the next change in ad- 
ministration in 1933. 

The “deal” made between Mr. 
Wall and the new Mayor, concerning 
his resignation provided the 100-odd 
old employees be not dismissed, con- 
stituted something unique in the 
annals of politics and water supply. 
It is believed that Mr. Wall’s stand- 
ing in the city and his long term of 
satisfactory public service was the 
trump card which prevented his dis- 
missal and permitted him to “resign” 
under the agreement protecting his 
old employees. 

Mr. Doyne, who succeeds Mr. 
Wall, is head of the firm of C. E. 
Smith & Co., St. Louis consulting 
engineers, specializing in public util- 
ity rate cases. 





THE WATER POLLUTION ABATEMENT 
PROBLEMS OF THE PETROLEUM 





*The second of a series of ar- 
ticles dealing with the oil field 
and refinery waste problem and 
measures taken in pollution 


abatement by the petroleum in- 
dustry. The initial article ap- 
peared in “Water Works and 
Sewerage” for January, 1941. 








United States, as it is known 
today, had its beginning near 
Titusville, Pa., in 1859 when Col. 
Drake produced crude oil from the 
first drilled well. A market for burn- 
ing oil already existed, and the com- 
pletion of the Drake Well was imme- 
diately followed by intense drilling 
activity and the construction of many 
small refineries adapted to the dis- 
tillation of the crude oil production. 
From the completion of this first 
oil well until about 1885, burning oil 
(kerosene) was the principal and 
practically the only marketable petro- 
leum product. In the following 
years, 1885 to 1904, mineral lubri- 
cating oils gained favor to give im- 
petus to the expansion of the grow- 
ing industry. During this period the 
increased demand for petroleum prod- 
ucts and the poor transportation fa- 
cilities available stimulated explora- 
tion activities in many localities. 
New fields were discovered in the 
Appalachian and the Lima-Indiana 
regions, in the Midcontinent area, in 
the Rocky Mountain district, in Cali- 
fornia and in Texas. 

From 1904 to 1919 the industry 
experienced a most important period 
of growth as the result of the advent 
and development of the internal com- 
bustion engine and the automobile. 
This development changed the status 
of gasoline from that of a waste ma- 
terial to that of the principal source 
of revenue. The expansion of the 
automotive and aircraft industries, 
the increased use of oil for heating 
and producing power, the develop- 
ment of many new petroleum prod- 
ucts and the advances in petroleum 
engineering and technology all have 
contributed to the growth of this in- 
dustry to its present status. 


To: Petroleum Industry of the 


(1.) Sanitary Engineer, The Waste Con- 
trol Laboratory. 

(2.) Engineer in Charge, Waste Control 
Activities, 
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INDUSTRY* 
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and W. B. HART? 
Division of Waste Control 


THE ATLANTIC REFINING CO. 
PHILADELPHIA, PENNA. 











R. F. Weston W. B. Hart 


A Fourteen Billion 
Dollar Industry 


Today the Petroleum Industry rep- 
resents a capital investment of thir- 
teen to fourteen billions of dollars. 
The industry provides employment 
for about one million individuals.’ It 
either directly or indirectly provides 
an annual tax revenue to the govern- 
ment in the amount of about one bil- 
lion, three hundred million dollars. 
As the nation’s fourth largest indus- 
try, its products, numbering in the 
hundreds, have an annual value of 
about two billion five hundred mil- 
lion dollars.1 The major product 
classes and their quantities are 
shown in Table 1. 

In the United States there are 
about 390,000 active wells which pro- 
duced approximately one and one- 
third billion barrels of crude oil in 
1940.2, These wells are located in 
many fields and districts in over 20 
different States. The fields and dis- 
tricts of major importance are shown 
in Fig. 1. 

The crude oil produced is processed 
in 461 operating refineries (Jan. 1, 
1940) having an aggregate capacity 
for charging about 4,200,000 barrels 
of crude oil per day.* These refineries 
are distributed in 36 states with 
notable concentrations in Texas, Cali- 
fornia, Louisiana, Oklahoma, Penn- 
sylvania, Illinois, New Jersey and 
Kansas. The distribution of refining 
activity is shown in Fig. 2. 

The crude oil and the finished prod- 
ucts are transported over land by 
pipe lines, railroad tank cars and 
tank trucks, and over water by tank- 
ers and barges. 


The marketing of petroleum prod- 
ucts, through over four hundred 
thousand gasoline retail outlets! and 
many other retail establishments, js 
a major activity of the largest city 
and the smallest village. 

In consideration of the magnitude, 
diversity and distribution of the 
Petroleum Industry and the great 
number and variety of its products, 
it is apparent that the production of 
many waste materials is inevitable. 
The more important wastes of the in- 
dustry are shown in Figs. 3, 4 and 5. 
The problem of properly disposing 
of these wastes, to prevent water 
pollution, depends on the operation 
involved, the magnitude, location and 
individual processes of this operation 
and the quantity, characteristics and 
uses of the receiving waters. There- 
fore, it must not be concluded that 
all of the wastes designated will 
cause objectionable water pollution. 
On the contrary, some originate at 
points from which they cannot ob- 
tain access to natural waters and 
others are very small in quantity or 
are of a character that will not cause 
objectionable pollution conditions. 
There are still other wastes that are 
processed for constituent recovery or 
destroyed by burning or other pro- 
cedures. However, certain major 
types of wastes may and do cause 
water pollution problems, 

It is the purpose of this discussion 
to briefly describe the source and 
characteristics of these wastes and to 
set forth the problems confronting 
the Petroleum Industry in providing 
for their proper treatment or dis- 
posal. In discussing these problems 
of water pollution abatement they 
will be classified, as shown in Figs. 
3, 4 and 5, according to the three 
major groupings of the industry’s 
activities, i.e., (1) production, (2) 
refining, and (3) marketing. For 
convenience, the transportation of 
crude oil from the well to the re- 
finery has been included in produc- 
tion and the transportation of the 
finished product from the refinery to 
the consumer has been included in 
“Marketing.” In order to more clear- 
ly set forth the various types of 
processing or operations of the three 
divisions, diagrams are shown in 
Figs. 3, 4 and 5. It should be clearly 
understood that these figures are not 
flow diagrams of any specific field, 
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Fig. 1.—U. S. Oil Fields and Producing Districts of Major Importance. 


plant or operation, for with few ex- 
ceptions there is wide variation in 
procedure although similar products 
are produced, processed or handled. 


TABLE 1—U. S. PRODUCTION OF 
REFINED PETROLEUM PROD- 


UCTS 1939' 

Per Cent 

of Total 
Crude 

Charged 

Product Barrels to Stills 
Gasoline .....+. 595,925,000 44.9 
Kerosene ....... 68,521,000 5.5 

Gas oil and dis- 

tillate fuel oil.161,670,000 3.1 


1 
Residual fuel oils 306,896,000 2 


4.8 
Lubricants ..... 35,036,000* 2.8 
NN onda kn wee ee 1,659,000* 0.1 
NE base sareici@cavars 8,332,000* 0.7 
CN ee 27,248,000 2.2 
ee 66,979,000* 5.4 
Road Off . oiccscs 7,868,000 0.6 
Other finished 
products’ ..... 2,359,000 0.2 
Bnorta@e ......% 7,345,000 0.6 


Unfinished crude 
gasoline and 
oils (net)* .... 11,511,000 0.9 


Authority—Minerals Year Book, 1940, U. 


S. Department of Interior, Bureau of Mines. 

1, Preliminary data. 

2. Other finished products may include 
such materials as petroleum ether, alcohols, 
acetates, lacquers, soaps, glycols, var- 
nishes, synthetic rubber, commercial sol- 
vents, cleaning fluid, anti-freeze, insecti- 
cides, dielectric oils, floatation oils, tech- 
nical and medicinal oils, cosmetic bases, 
— acids, wood preservatives and many 
otners, 


3. A negative quantity; represents net 


excess of unfinished oils rerun over unfin- 
ished oils produced. 
4. Equivalent barrels of crude charged. 


Petroleum Production 


_ The wastes of Petroleum Produc- 
tion, Fig. 3, may be classified, in a 
general way, as those incident to 
drilling the well and those incident to 
operating the well. 

Oil may be a waste from both of 
these procedures. Its occurrence 
comes about as a result of blowouts 
during drilling, the operation of com- 
pleting the well, the leakage of lines, 
valves, pumps, tanks, etc., the draw- 


off from separators and tanks and 
accidental spills. Because oil is a 
valuable material, its loss is acci- 
dental, rather than intentional. 
When, as a result of accident, oil 
does escape, it may cause the pollu- 
tion of surface waters by surface 
drainage or the pollution of ground 
waters by seepage. Since waste oil is 
more general to refining, the effects 
of oil on the receiving waters and 
their uses will be discussed under 
Petroleum Refining. Oil pollution 
from Petroleum Production has been 
minimized in recent years by the in- 
stallation of equipment designed to 
intercept leaks and spills and by the 
general use of good housekeeping 
methods. The larger and better reg- 
ulated fields are remarkably free of 
oil leaks and spills because of care- 
ful operation. 

The oil pollution of harbors by oil- 
transporting vessels may be caused 
by leaks, spills, overflows, oil con- 
taminated cooling water and ballast 
or bilge water.?® Pollution from this 
source has been greatly reduced by 
the installation of ballast and bilge 
water tanks, properly constructed 
impervious docks and leak and spill 
intercepting equipment. 


Drilling Mud 


During recent years there has been 
a marked increase in the use of spe- 
cially prepared drilling ‘muds.” 
Drilling “mud” or “fluid” is used to 
seal sub-surface pressures, to lubri- 
cate and cool the drill and to remove 
drill cuttings without interfering 
with the drilling operation.2® Some- 
times the mud or cuttings produced 
in the drilling operation is satisfac- 
tory, but frequently a special mud 
must be “imported” and prepared to 
meet the required conditions of 
density, viscosity, fluidity, surface 
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tension, water retention, etc. Many 
different chemicals may be used in 
the preparation of a mud of the de- 
sired characteristics. Some of these 
chemicals are barytes (barium sul- 
phate), amorphous silica, iron oxide, 
strontium sulphate, several of the 
complex phosphates and sodium sili- 
cate. Caustic soda, soda ash, tannin 
in the form of quebracho or other 
bark extract, gallic acid, humic acid, 
etc., are often used together. The 
constituents of any drilling mud 
are dependent on the source of clay 
and the drilling conditions encoun- 
tered, so no general description as to 
constitution or character can be de- 
vised. 

In general, drilling muds are care- 
fully conserved because of the high 
cost of their preparation. Where dif- 
ficult drilling conditions are encoun- 
tered, the cost of the drilling of mud 
alone may be $40,000 to $50,000. 
Consequently, little is allowed to es- 
cape. Although drilling mud could 
create serious pollution problems, by 
its oil content, by creating high tur- 
bidity, by changing the mineral and 
physical-chemical characteristics of 
the waters, and by increasing the or- 
ganic matter load on natural puri- 
fication agencies, such problems are 
rare. 


Salt Water 


Few oil wells are drilled and little 
crude oil is produced without the oc- 
currence of greater or lesser quanti- 
ties of water. This water is gen- 
erally more or less saline, so that in 
some fields its disposal is the major 
problem of oil production. 


The quantities of salt water pro- 
duced and the characteristics of these 
waters are dependent on the geo- 
logical conditions encountered. Ob- 
viously, there is great variation from 
field to field and there is variation 
from horizon to horizon in the same 
field. Information available concern- 
ing fields that have a brine disposal 
problem indicate that brine produc- 
tion may vary from 15 bbls. or less 
to over 4,000 bbls. per well per day.*:® 
The quantity of brine produced 
ranges from about 4 to about 96 per 
cent of the total volume of oil and 
water produced by the well.®.* In 
general, the water production in- 
creases with the age of the field. 


A few typical analyses of oil field 
brines are shown in Table II. A 
study of these analyses from fields 
where brine disposal is a problem, 
indicates the undesirability of dis- 
posing of proportionately large quan- 
tities of these wastes into natural 
waters. Uncontrolled discharge of oil 
field brines into surface waters could 
make these waters unfit for domestic 
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supply,®7)*°'°!! livestock consump- 
tion'?:!*.!4,15.16 and industrial'*:'® use, 
also unfit for sustaining fish life'® 
or other normal aquatic animals or 
plants and unfit for irrigation.*’*' 
In a few cases, fresh ground water 
strata used as a source of domestic 
water supply have been seriously pol- 
luted by oil field brines.*:’:** 

Relatively small quantities of waste 
water may be obtained from demul- 
sification and desalting processes.*°:** 
In general, these wastes will have 
the same characteristics as the oil 
field brines, although in some cases 
water soluble chemicals used in treat- 
ing the emulsions also will be pres- 
ent. 

It is apparent from an inspection 
of the analyses shown in Table II 
that oil field brines contain many 
marketable substances. If these sub- 
stances were extracted from even a 
small percentage of all the produced 
brines, the markets would soon be- 
come flooded and profit from recov- 
ery would disappear. Today, oil field 
brine disposal is an outstanding case 
in refutation of the somewhat preva- 
lent idea that all industrial wastes 
can be treated for disposal at a 
profit.?*.74-25 

Present methods of brine disposal 
such as controlled water production, 
return to subsurface formations and 
controlled discharge to surface wa- 
ters and, in some cases, natural evap- 
oration in ponds or evaporation for 
constituent recovery, have greatly 
reduced brine pollution. However, 
brine disposal still is one of the ma- 
jor pollution abatement problems of 
the Petroleum Industry. 


Petroleum Refining 


An examination of the schematic 
drawing, Fig. 4, showing refining 
operations**:*® and their wastes, re- 
veals that certain wastes are general 
to all operations and that others are 
specific to individual processes. One 
of the first problems that confronts 
the refiner is that of determining 
which wastes may be allowed to flow 
to the general plant drainage system 
and which must be segregated and 
corrected at the point of origin. This 
problem exists because there are 
some wastes that are small in quan- 
tity but great in polluting character- 
istics that could make it necessary 
to correct the entire plant discharge. 
There are also some wastes that 
would require treatment that would 
be inconsistent with the treatment 
required by another. Consequently, 
in the interests of economy and waste 
water quality, it is necessary to seg- 
regate certain waste materials and 
treat these materials at their source. 
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TABLE II—TYPICAL ANALYSES OF OIL FIELD BRINES 
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WATER POLLUTION 


General 
The most general waste material is 


oil. Because of leaks, separator, 
storage, and treatment tank drawoft 
and accidental spills, oil may escape 
from its normal path to a finished 
product at many points in the re- 
finery.*” This oil is valuable, so the 
refiner guards against all major 
losses. However, because of the many 
possibilities for oil to escape, the 
refiner must provide a comprehensive 
drainage system that serves all parts 
of the plant and that terminates in 
an effective separator or separators.*" 
These separators serve as a safe- 
guard against the loss of valuable oil 
and also as a safeguard against oil 


pollution. 

The term “oil pollution’ has been 
used and discussed on many occa- 
sions. Federal laws*? have been en- 
acted for the abatement of oil pollu- 
tion, because of the detrimental effect 
of oil on waters and water uses. AIl- 
though many of the statements con- 
cerning oil pollution have been inade- 
quate, misleading or in error, because 
of the lack of proper definition of the 
extent and circumstances of the pol- 
lution condition, the undesirability 
of extensive oil pollution has been 
well established. The effects of oil 
pollution are dependent on the quan- 
tity and characteristics of the in- 
volved oil. Oil on the waters spreads 
rapidly over wide areas. “It has 
been determined experimentally that 
oil placed on a clean water surface 
of ample size will spread to a thick- 
ness of one molecule. If the surface 
tension of the water has been low- 
ered through the presence of other 
contaminating substances, this ulti- 
mate result may not always be 
reached. 

“Extremely thin films are respon- 
sible for the bright bands of color so 
often observed on the surface of 
water which has received small quan- 
tities of oil. The relation between 
the thickness of these films, their 
appearance, and the quantity of oil 
required to produce them is as shown 
in Table III. 
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WE WASTE CONTROL LABORATORY , THE ATLANTIC REFINING CO. 


Fig. 2.—Distribution of Petroleum Refineries in the United States. 


“Experiments have been made to 
determine what happens to these very 
thin oil films when exposed to sun- 
light and air. Work in the labora- 
tory indicated that films up to 
0.000003 in. in thickness did not per- 
sist on the average for more than five 
hours on an agitated water surface. 


“These experiments were later sub- 
stantiated by large-scale tests con- 
ducted at sea when large quantities 
of oil mixed with sea water were 
pumped overboard and observed over 
relatively long periods of time. Dur- 
ing these experiments the oil re- 
quired from 40 to 100 hours to film 
out to an average thickness of the 
order of 0.00004 in., but once it had 
reached this thickness, it required 
less than 24 hours for the oil to dis- 
appear from the surface of the sea.’’*® 
Light oils, such as gasolines, will 
quickly evaporate, while heavy as- 
phaltic oils may form emulsions and 
persist for a prolonged period of 
time.** 


Large quantities of oil that cover 
large areas or a series of small areas 
with an oil film create serious pollu- 
tion problems. Winds or currents 
may wash oil onto bathing beaches,** 


TABLE III*—OIL FILMS ON WATER SURFACES 


Approximate 
Quantity 
of Oil for 
Approximate Film One 
rickness Square Mile 
of Film in Area 
(Inches) Appearance (Gals.) 
0.0000015 Barely visible under most favorable light conditions..... 25 
0.0000030 Visible as silvery sheen on surface of water............ 50 
0.0000060 First trace of color may be observed................4.: 100 
0.0000120 Bright bands of color are visible...............0+e000- 200 
0.0000400 Colors begin to turn dull.............ccccceccceceeees 666 
0.0000800 Colors are much darker....;.......ceeceeeecceccecees 1,332 


, *From “Disposal of Refinery Wastes, 
Section 1, Waste Water Containing Oil, 2nd 
Ed., 1933, American Petroleum Institute, 


New York.” 


thus making them unfit for recrea- 
tional use. Other recreational activi- 
ties such as boating, fishing and 
hunting are discouraged by oil pol- 
lution.*® It may destroy aquatic life 
which it contacts by saturating or 
forming a coating on parts of the 
organism, thereby interfering with 
normal life functions. This may 
happen to aquatic birds, fish, 
plants, plankton and other aquatic 
forms.**.*7,38,39,49, 41 Qi] on the surface 
of water may undergo change in 
character or gather dust and sink to 
the bottom as a blanketing sludge.*?:*4 
In this manner the effects of oil may 
actually extend to deep water and 
bottom life forms. The presence of 
oil may impart an oily taste to fish 
or other edible aquatic life** and 
may interfere with the propagation 
and growth of clams, oysters and 
other sea food.*® Oil on the surface 
of water can retard re-aeration of 
natural waters, thereby promoting 
the depletion of oxygen necessary to 
sustain aquatic life or the normal 
oxidation of sewage or other wastes. 
This effect requires films of consid- 
erable thickness over large areas. 
Floating oil on harbor waters can 
create a serious fire hazard to ships 
and docks and can stain the paint on 
the hulls of vessels.2° Available evi- 
dence indicates that some crude oils 
contain water soluble constituents 
that are toxic to aquatic life.** 

The effects of oil noted above are 
those due to gross pollution. It is 
questionable whether minute quanti- 
ties that may escape from a modern 
type well-designed separator _ will 
cause serious pollution. Oil dispersed 
through a body of water to the ex- 
tent of a few parts per million will 
have practically none of the detri- 
mental effects described above. The 
reactions of fishes and aquatic plants 
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to separated refinery wastes 
have been observed for pe- 
riods of several days. The 
results of experiments with 
bass, sunfish and sucker fin- 
gerlings indicate that the ef- 
fluents of properly designed 
separators have no effect on 
these fish.‘2 The effects of 
other wastes from refineries 
on aquatic life will be dis- 
cussed later. 

The problem of pollution 
prevention presented by 
emulsified oil is much more 
difficult than that presented 
by free oil. Unfortunately, 
emulsions also originate (see 
Fig. 4) in many different op- 
erations and consequently at 
widely scattered points. 
Many of these emulsions re- 
main stable until greatly di- 
luted. Emulsions of this 
type are not removed from 
the waste water by the plant 
separators. Later, however, 
when diluted by the receiv- 
ing waters, they break and 
cause normal oil pollution. 
There are other emulsions, 
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more serious at the plant 
conserving water, however, 
because there is probably 
very little water outside the 
plant that is available for 
dilution. In the case of 
the plant using the once- 
through system, it is prob- 
able that only 10 to 15 per 
cent of the water ever con- 
tacts oil or other wastes and 
that the adequate dilution 
available reduces the serious- 
ness of the pollution prob- 
lem. The temperatures of 
the waters generally range 
from about 70° to about 120° 
Fahrenheit. 


Usually, cooling and con- 
denser water is subject only 
to oil contamination from 
leaks in tubular equipment, 
etc. It is a refinery prob- 
lem, however, to provide sep- 
arator equipment of some 
type to guard against the 








infrequent escape of oil from 
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these sources. The problems 
of handling large volumes of 
water are about the only se- 
rious ones associated with 








of course, that break when 
diluted by other plant wastes 
and the oil is retained by 
the plant separators. Conse- 
quently, it is necessary to study each 
emulsion to determine its effect on 
the quality of the plant separator ef- 
fluent. 

Some of the stable emulsions carry 
large quantities of oil and others 
carry comparatively little oil. Both 
must be treated, nevertheless, to 
“break out” the oil and to keep it 
and its emulsifying agent away from 
the general plant sewers. In these 
cases the cost of waste correction far 
exceeds the value of product return. 

The emulsions encountered may be 
of the type known as water in oil, 
vil in water, or combinations of both. 
They vary widely in their character- 
istics and in the treatment necessary 
to resolve them into their oil and 
water constituents. The problems of 
treatment are further complicated by 
the fact that emulsions from the 
same process are influenced in char- 
acteristics by variations in the na- 
ture of the processed raw material. 
Another problem associated with the 
correction of emulsions for disposal 
occurs because of the nature of the 
chemical constituents of the water 
phase. Processes which will effec- 
tively resolve most of the emulsions 
encountered have been devised and 
are in use.** The abatement of pollu- 
tion from this source has been ad- 
vanced materially. However, a par- 
ticularly discouraging problem does 
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Fig. 3.—Wastes to Be Dealt with from Oil Production 


Operations. 


arise at times when emulsions are 
formed in the plant sewers. Occa- 
sionally, emulsions of this kind in- 
crease the oil content of the plant 
separator effluents. 

Tank bottom sludges, which are 
generally thick, black accumulations 
of precipitated complex hydrocar- 
bons, insoluble salts and sediment, 
are removed intermittently. When 
tanks are cleaned and this material is 
removed, it is generally destroyed by 
burning. These sludges, at times, 
may be flushed to the sewers. This 
is not always desirable because the 
sludge settles out in the sewerage 
system or in the separators and may 
interfere with functioning. Its dis- 
posal is a definite problem at small 
refineries where burning space is not 
available. 

Cooling waters and condensing 
waters are about the only other 
forms of waste that are general to 
nearly all operations of the refinery. 
In some sections of the country 
water is carefully conserved, treated, 
cooled in towers or ponds and reused. 
The waste water flow from these re- 
fineries is, in consequence, very low. 
In other sections where water is 
plentiful it is usually pumped through 
the refinery water supply system 
once, used and then drained to the 
nearest water course. The problems 
of waste water correction may be 


the disposal of oil free 
cooling and condensing 
waters. 


Cracking, Polymerization, 
Alkylation and Related Processes 
Cracking, polymerization, alkyla- 
tion and related processes***" pro- 
duce general wastes as mentioned 
above, and also special wastes that 
are specific to this class of operation. 
Of these wastes, two may at times 
present serious pollution problems. 
These are the scrubbing solutions 
used for the removal of hydrogen 
sulphide from gases and the conden- 
sate water from distillate separators. 
Waste solutions from still gas 
scrubbing operations may be small 
in quantity and discharged infre- 
quently when the scrubbing is car- 
ried out in a closed system and the 
hydrogen sulphide is recovered for 
further processing or burning. In 
these cases the scrubbing solution, 
which may contain sodium carbonate, 
sodium phenalate, sodium thioarse- 
nate, tripotassium phosphate, mono 
or diethylanolamine or others, are 
generally regenerated and used for 
prolonged periods of time.**:*® When 
the solutions are replaced they may 
be collected and then discharged at 
such a slow rate that dilution will 
make it impossible to detect the waste 
by analysis. When the quantity of 
the waste is great and continuous 
disposal is necessary, these wastes 
must be treated at their source. The 
treatment is expensive and there are 














no valuable by-products to help pay 
its way. _ 
The condensate water from distil- 
late separators may contain solutes 
that are highly toxic to some aquatic 
plants and animals. These wastes 
may contain one or more of such 
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compounds as organic and inorganic 
sulphides, normal or acid sulphites 
and sulphates, sulphonic acids and 
their salts, mercaptans, amines, 
amides, quinolines and _ pyridines, 
naphthenic acids, phenols, etc.*® They 
may also contain chemicals used for 
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corrosion prevention such as ammo- 
nia, caustic soda, calcium hydroxide, 
etc.** Not all of these substances will 
be found in a waste water at the 
same time. 

Waste of this type may also con- 
tain suspended matter such as coke, 
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Fig. 4#—Wastes Produced in Petroleum Refining. 
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iron sulphide, silica, me- 
tallic oxides, soaps, emul- 
sions, sulphonic and naph- 
thenic acids, insoluble 
mercaptides and other sus- 
pensoids.*® The wastes are 
usually highly and persis- 
tently odoriferous, have a 
comparatively high immedi- 
ate and biochemical oxygen 
demand and, in addition, 
are toxic to many aquatic 
plants and animals in low 
concentrations.*? Obviously, 
the disposal of this waste 
presents a difficult water 
pollution abatemen prob- 
lem. If the waste waters 
are treated at their source 
to destroy the active con- 
stituents, the operator may 
have to modify his treat- 
ment methods for each dif- 
ferent raw material being 
processed. When the waste 
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chlorex, nitrobenzene, pro- 
pane and other organic 
chemicals or combinations 
of chemicals.?*:*6 Clays of 
various kinds are used jp 
the form of suspensions oy 
filters. 

The wastes of these vari. 
ous refining processes may 
be grouped into five genera] 
major classes, i.e. acid 
sludge, acidulous waters, 
waste caustic solutions or 
sludges, waste plumbite go. 
lution and clay slurries. 
The organic selective gol- 
vent chemicals are not men- 
tioned as a major waste for 
the reason that these mate- 
rials are usually carefully 
conserved and, when possi- 
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source of raw water for 
drinking supply, it is nec- 
essary to use great care 
because they may cause 
serious taste and odor con- 
ditions. 

The chemicals used as 
catalytic processing agents 
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sludge disposal is old in re- 
fining practice. The sludge 
is usually a black, tarry 
mass, varying widely in 
plasticity and viscosity. It 
results from the admixture 
of oil and acid for the pur- 
pose of removing undesir- 
able constituents from the 
oil. The sludge contains oil, 
sulphuric acid, sulphonic 
acids, nitrogen compounds, 








seldom create water pollu- 
tion problems. They include 
compounds such as diethy- 
lene glycol, various metal- 
lic oxides and salts, solid-phosphor- 
ic-acid, and others.2* These chem- 
icals are generally handled with 
care because of their value and are 
usually regenerated and _ reused 
many times.*® Consequently, it is 
only after prolonged use that they 
must be discarded. Under such cir- 
cumstances they may be readily han- 
dled without causing water pollution 
problems. Some processes employ 
acids or other chemicals in solution 
under circumstances that require 
more or less continuous replacements. 
In such cases, the wastes may re- 
quire corrective treatment prior to 
discharge but this is not general. 


Coke and sludge removed from 
pressure equipment and towers at 
times of shutdown could cause se- 
rious pollution if handled improper- 
ly. The sludge is usually removed, 
collected and then burned in some 
firebox in the refinery. Coke may be 
handled in the same manner. How- 
ever, coke is friable, so there is al- 
ways a quantity of fines that is diffi- 
cult to handle and may be washed 
into the drainage system. This petro- 
leum coke is inert, insoluble and 
practically pure carbon. It will ab- 
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Fig. 5.—Wastes Which Result in the Transporting and 


Marketing of Petroleum Products 


sorb oil, however, so that aggregates 
of oil and coke may be formed that 
have a specific gravity the same as 
water. These combinations of oil and 
coke cannot be removed by the plant 
separators. Consequently, small 
amounts of oil pollution may be 
caused by this type of combination 
of oil and suspended solids. Coke may 
also cause turbidity and a limited 
amount of shoaling. The problems of 
preventing water pollution of this 
type are reduced to a minimum by 
preventing these materials from 
reaching the drainage system. 


Chemical Treatment 


The most complex and most serious 
problems of waste disposal that con- 
front the refiner are those associated 
with the chemical treatment proc- 
esses. Chemical treatment, in the re- 
fining of petroleum, may be one or a 
combination of individual treatment 
processes. The most common types 
of chemical treatment are those 
using sulphuric acid, caustic soda, 
sodium plumbite solution or liquid 
sulphur dioxide and selective solvent 
refining, using phenols, furfural, 


complex hydrocarbons and 
others. Its characteristics 
give it the same polluting 
effects as oil, mineral acids, 
organic acids and shoaling ma- 
terials. In earlier years the dis- 
posal of acid sludges created 
stream pollution problems in nu- 
merous localities, but acid recovery 
and other disposal methods have 
now greatly reduced water pollution 
problems from this source. 


The acid treatment of oils includes 
the washing necessary to remove the 
residual acid. These wash waters 
generally contain less than 3 per cent 
of oil in the form of an oil in water 
emulsion and have the appearance of 
rich milk or cream. Emulsions of 
this type are very stable (some have 
remained stable for several years) 
and must be treated at their source. 
The treatment of these wash waters 
is a difficult problem because they 
may vary greatly in composition and 
characteristics with the refining of 
each different raw material. 

The acid waters that are not emul- 
sified are also difficult to handle. 
These waste waters are highly cor- 
rosive, so they must be handled in 
special equipment. Although these 
wastes may contain some constituents 
that are toxic to certain forms of 
aquatic life, their most serious effect 
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on receiving waters is that of lower- 
ing pH. In many cases the available 
dilution and buffer capacity of the 
receiving waters is sufficiently high 
that the wastes may be discharged 
without treatment. In other cases, 
controlled discharge or neutraliza- 
tion is necessary. 


Caustic Wastes a Real Problem 


The caustic treatment of oils pro- 
duces a waste material that is dis- 
charged almost continuously and has 
many serious polluting constituents. 
The proper correction of waste caus- 
tic for disposal is one of the major 
problems of the refining industry. 
The characteristics and the quanti- 
ties of the waste produced vary wide- 
ly because of the characteristics of 
the crude oil and the methods of 
treatment. Caustic (NaOH) require- 
ments may vary from about 7 to 
about 450 pounds per 1,000 barrels 
of oil.°2 The waste is a turbid, col- 
ored solution, usually red or red- 
brown, but sometimes yellow, green 
or blue, and usually has an intense, 
persistent, nauseating odor. Its 
chemical constituents include sodium 
hydroxide (approximately 0.5 per 
cent by weight), sulphides, sulphites, 
sulphates, thiosulphates, mercaptides, 
sulphonates, naphthenates, phenyl- 
ates, nitrogen compounds and 
others.*® Although the quantities of 
this waste produced are small, vary- 
ing from almost none for the smaller 
refineries to a comparatively few 
hundred barrels per day for the 
largest refineries, the problems of 
disposal are great because of its 
characteristics. The waste, in gen- 
eral, has a high immediate and bio- 
chemical oxygen demand; it contains 
serious taste and odor-producing 
constituents, and it contains con- 
stituents toxic to some aquatic life. 
Waste caustics have been tested that 
had an odor threshold zone as high 
as 100,000,000.*° This, of course, is 
much above the average. Many of the 
various known constituents of waste 
caustics and the waste material from 
the plant have been investigated and 
found to be toxic to certain aquatic 
plants and animals in comparatively 
low concentrations.!9:42:47 

The disposal of this waste is made 
more difficult by the fact that it 
originates at many different points. 
The concentrated waste generally 
originates at a single source, but the 
more diluted waste that separates 
from the treated oils in storage may 
originate at many different points. 

The problem of treating this waste 
to remove its objectionable constit- 
uents, without prohibitive costs, has 
challenged some of the best minds 
active in waste disposal and pollu- 
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tion abatement work. Recently, def- 
inite progress has been made and 
there are now processes in use that 
in some cases are reasonably suc- 
cessful.*® It should be mentioned at 
this point that the apparent solution 
to this problem, that is, the neu- 
tralization of waste caustic with 
waste acid or unused acid, is not 
practical in mosts cases because pH 
correction alone is not all that is de- 
sired and because the resulting con- 
dition of the waste and the end- 
products of reaction are decidedly 
undesirable. 


The disposal of waste sodium 
plumbite solution is a difficult prob- 
lem at some refineries. When com- 
paratively large quantities of this 
material are produced, it is profit- 
able to process the waste for reuse, 
but when small quantities are in- 
volved, the untreated or treated 
waste is allowed to flow to the plant 
drainage system. The waste is caus- 
tic, contains mercaptides and finely 
divided suspended lead sulphide, and 
is similar to waste caustic in many 
ways. The quantity of waste pro- 
duced may vary from a few gallons 
per day for smaller refineries to 1,000 
gallons or more per day for large 
refineries. Although the waste is a 
serious pollutant, it is apparent that 
the quantities produced are in many 
cases so small that it may be dis- 
charged without treatment under 
conditions of proven freedom from 
bad effects. 


Clay in various forms, such as 
fuller’s earth, bentonite and bauxite, 
are used in processing petroleum. 
When the clay is used as a filtering 
media and thoroughly burned to de- 
stroy its oil content, it may be dis- 
posed of as fill. The clay disposed of 
in this manner must be covered to 
prevent its distribution by wind. If 
this material is allowed to obtain ac- 
cess to natural waters, it may cause 
turbidity and shoaling. When finely 
divided clay is used in the form of 
a slurry, its disposal may present a 
difficult problem. If the clay is al- 
lowed to enter the drainage system, 
it causes shoaling in the sewerage 
system or separators and may in- 
crease the oil content of the effluent. 
It will also increase the turbidity of 
the plant effluent. This material has 
been satisfactorily handled by im- 
pounding and flooding the clay 
slurry, continuously removing the 
separated oil and intermittently dis- 
posing of the oil-free clay. Several 
other procedures have also produced 
satisfactory results. 


Dewaxing and Wax Processing 


The wastes from lubricating oil 
dewaxing and wax processing, other 





215 


than those previously mentioned un- 
der acid and selective solvent chem- 
ical treatment, do not ordinarily 
cause serious pollution abatement 
problems. Waste waters from con- 
densers, wax sweating ovens and sim- 
ilar equipment may contain wax and 
free or emulsified oil. These waxes 
and oils are generally readily re- 
moved by the plant separators. 

One form of wax waste that does 
create a waste disposal problem in 
some refineries is that known as “wax 
tailings.” This is a yellow or brown, 
thick, greasy material that comes 
from the still as the final product 
when oils are distilled to a coke 
residue. It is often heavier than 
water and readily emulsified. If al- 
lowed to reach a waterway, this 
waste may coat the bottom with a 
greasy layer that is destructive to 
all bottom life it contacts or covers. 
Fortunately, the material is not pro- 
duced in large quantities and can be 
collected for additional processing or 
for destruction by burning. Conse- 
quently, few pollution problems are 
now caused by the disposal of this 
waste. 


Asphalt Manufacturing 


The wastes produced in the manu- 
facturing of asphalt do not, ordi- 
narily, create water pollution prob- 
lems. The products of high melting 
point do not flow readily and usually 
solidify close to the point of their 
escape. Leakage of asphaltic crude 
oil and asphaltic products such as 
road oils, emulsions, roofing and coat- 
ing stocks and other fluid materials 
may create oil pollution problems. 
The cleanings from asphalt product 
tanks could also cause water pollu- 
tion. The construction of barriers 
and plant separators and the destruc- 
tion of tank cleanings by burning — 
have reduced pollution from these 
wastes to a minimum. 


Special Chemical Manufacturing 


The wastes incident to the manu- 
facturing of various special chem- 
icals are specific to the chemical pro- 
duced and the processing involved. 
Since the nature of the chemicals 
manufactured and the wastes pro- 
duced are specific te individual 
plants, it is not practical to attempt 
to discuss any of them at this time. 
In general, however, it may be said 
that waste products from special 
chemical manufacturing in the petro- 
leum industry seldom causes serious 
water pollution problems. 


Finished Product Storage 


The storage of finished products 
may produce polluting substances 
from leaks and spills. Pollution from 
this source is negligible in quantity 


WaTER WorkKS & SEWERAGE, May, 1941 


216 


and easy to correct. A well-designed 
and constructed drainage and sep- 
arator system will afford a means of 
correcting such possible pollution. 


Miscellaneous Activities 

In addition to the wastes produced 
in processing and refining petroleum 
products, water polluting substances 
originate from associated activities. 
Oil may originate from miscellaneous 
leaks and spills, from the floor wash- 
ing of shops, from laboratories, from 
machine shop cutting tool emulsions 
and from barrel cleaning and service 
pump cleaning and repairing estab- 
lishments and garages that may be 
located at the refinery. Inert sludges 
may be produced by water treatment 
processes and boiler blow-down and 
sewage and garbage may come from 
wash rooms and restaurants. 


Summary 

The waste waters from petroleum 
refining and associated activities in- 
clude a wide variety of constituents 
of both major and minor importance 
in creating water pollution problems. 
The wastes originate at many differ- 
ent units and at many different loca- 
tions. These conditions make it nec- 
essary for the refiner to provide a 
comprehensive and more or less ex- 
tensive sewerage system for waste 
water collection and transportation. 
The characteristics of some wastes 
make it necessary to provide waste 
recovery or waste treatment facili- 
ties at their origin. Others, obvious- 
ly, may be discharged directly to the 
plant sewerage system. However, 
these wastes usually cannot be dis- 
charged direct to the receiving nat- 
ural waters. The nature and exten- 
siveness of the activities within a 
refinery and the nature of the mate- 
rial being handled makes it necessary 
that practically all waste waters and 
all surface drainage from the re- 
finery pass through oil traps or sep- 
arators before being discharged to 
natural waters. 


Marketing 

The marketing of petroleum prod- 
ucts (Fig. 5)° may be considered as 
including the transportation of the 
products to convenient storage points 
from which they may be delivered to 
the consumer readily and economi- 
cally, the storage of the products, 
the transportation to the consumer, 
and the sales or service station. The 
Transportation of the finished prod- 
uct is accomplished by tanker fleet, 
barges, tank cars, tank trucks and 
pipe lines. The finished product is 
stored in steel cans, barrels or tanks. 
In providing these facilities for 
transportation and _ storage, thou- 
sands of dollars have been spent 
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to develop equipment that will re- 
duce loss by leakage and rupture to 
an absolute minimum. Despite the 
efforts of the marketer to reduce 
losses and thereby increase profits, 
small quantities of finished products 
are lost. 

The loss of finished product and 
the occurrence of wastes from va- 
rious marketing operations may 
cause oil and other pollution. Oil 
pollution could result from loss of 
finished product from leaks in trans- 
portation, transferring and storage 
equipment, from spills incurred dur- 
ing the transferring of product from 
transportation facilities to storage 
facilities or vice versa, from tank 
and tank car cleanings, from bilge 
water or ballast water of tankers 
and barges, from truck maintenance, 
from truck washing, from sales sta- 
tion operations and other activities. 


Oil pollution from leakage of trans- 
portation facilities may be general 
in distribution, but is usually negli- 
gible in quantity for mobile units 
but can be relatively serious and lo- 
calized for pipe lines. Pollution at 
marine terminals, railroad sidings 
and truck terminals has been appre- 
ciably reduced by providing oil sep- 
arators and leak or spill intercepting 
facilities for transferring equipment. 
Although only smal! quantities of 
wastes are involved, pollution from 
storage and truck distribution points 
is sometimes serious because the re- 
ceiving streams may be small and 
noted as “trout streams” and used 
for other recreation or raw drinking 
water supply.*® Free oils from leaks 
and truck maintenance and emulsions 
of oil, dirt, road tars, etc., from truck 
washing could in these cases cause 
serious oil pollution conditions. The 
greatest factor in pollution preven- 
tion at these marketing properties is 
the establishment of good housekeep- 
ing procedures*®® and the construc- 
tion of oil retaining and emulsion- 
breaking equipment or the establish- 
ment of other effective means of dis- 
posing of these wastes. The estab- 
lishment of treatment and disposal 
methods and procedures is compli- 
cated by the wide variations in the 
character of the involved products. 

Oil from locations connected to 
city sewers has at times caused op- 
erating difficulty at municipal sew- 
age treatment plants.°' Pollution 
from these sources may be elimi- 
nated by the installation and proper 
care of effective separating devices. 
However, after the oil has been re- 
tained and oil pollution prevented, it 
is necessary to dispose of the col- 
lected oil. The mechanics and eco- 
nomics of transferring and dispos- 
ing of these small quantities of waste 
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oil is perhaps the greatest waste dis- 
posal problem of the marketing jp. 
dustry. 

Oil leaks from underground stor. 
age tanks and pipe lines have in 
some isolated cases polluted ground 
water used for drinking water sup- 
plies. The loss of oil causing gych 
pollution is very costly. Conse. 
quently modern construction meth- 
ods and modern corrosion prevention 
materials and devices have been de- 
veloped to eliminate pollution from 
these sources. 

Waste waters containing paint, 
paint remover and oil may originate 
from service pump maintenance ac- 
tivities. These wastes seldom cause 
serious problems because they are 
small in quantity and generally orig- 
inate at locations where waste dis- 
posal facilities are available. 

In addition to the problems of dis- 
posing of oily wastes, there are prob- 
lems of sanitary waste disposal. Al- 
though the quantities of wastes 
involved are small, local conditions 
often make it necessary to construct 
costly sewage treatment facilities for 
the protection of public water sup- 
plies and the protection of those 
using waters for recreational activi- 
ties. 


Summary 


In recapitulation, the water pollu- 
tion abatement problems of the pe- 
troleum industry, which was arbi- 
trarily made to include all activities 
from the drilling of the well to the 
disposing of used oil by the con- 
sumer, may be classified as those in- 
cident to Production, Refining and 
Marketing. The major pollution 
abatement problems of Production 
include the prevention of oil pollu- 
tion and brine pollution; those of 
Refining include the prevention of oil 
pollution and pollution by wastes 
having high oxygen consuming char- 
acteristics, intense and _ persistent 
taste and odor-producing qualities 
and toxic effects on aquatic life, and 
those of marketing include the pre- 
vention of oil pollution and waste oil 
disposal. 

The wastes of the industry origi- 
nate as the result of many and wide- 
spread activities and operations. 
They vary widely in their character- 
istics and their effects on receiving 
waters. In a general discussion of 
this kind it has not been possible to 
give detailed information on their 
type, quantity and characteristics, 
because space would not permit de- 
tailed discussion of influencing fac- 
tors such as the natural conditions 
encountered, the raw materials proc- 
essed, the specific processing methods 
involved, the nature and _ specifica- 
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In considering the foregoing dis- 
cussions it is apparent that the waste 
disposal problems of the industry are 
many and varied, because of the vari- 
ety of wastes produced, the varied 
characteristics of the wastes, the 
non-uniformity of the characteristics 
of similar wastes from plant to plant 
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and from day to day at the same 
plant, the changes in operation meth- 
ods required by competition and the 
production of new or improved prod- 
ucts, and the characteristics, quan- 
tity and uses of the receiving waters. 

In surveying the task that is in- 
volved to prevent water pollution, the 
thought may occur that there would 
be a continuous loss of ground and 
increase in pollution. This, how- 
ever, is not the case. Although pol- 
lution still exists to a serious degree 
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in some cases, there is no section 
of the country that does not show 
improvement in the waters affected 
by the Petroleum Industry. The ad- 
vances made could not have occurred 
without a conscientious effort on the 
part of the industry. This concerted 
effort to abate water pollution has 
been put forth, in all but a few cases, 
because the industry as a whole is 
conscious of the value of the Na- 
tion’s water resources and the need 
of water resource protection. 





—————— 
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INDIANA SECTION 


Holds 34th Meeting in Indianapolis, April 24th and 25th 


HE 34th Annual Meeting of the 
¢ get Section of A.W.W.A., 

with a registered attendance of 
212, proved up to the usual standard 
for Indiana meetings. The Program 
Committee, however, was subject to 
criticism for allowing the program to 
become so overcrowded that parts of 
it suffered from rushing portions of 
papers, and leaving practically no op- 
portunity for questions or free dis- 
cussion. 


Governor’s Address a Feature 

A high spot of the meeting was the 
luncheon attended by the Governor 
of Indiana—the Hon. Henry F. 
Schricker—who made an address 
that indicated that Indiana’s top ex- 
ecutive knows considerable about, 
and has a decided interest in, public 
health and sanitation; and, also, has 
a first hand appreciation of the im- 
portance and the work of operators 
and managers of water works and 
sewerage systems. 


New Vice-Chmn. 
H. Horstman, Supt. E. F. Kinney 
Water Distribution District Mgr. 
Pub. Service Co., W. & T. Co. 
Indiana Indianapolis 
Indianapolis 


Secy-Treas. 


The Governor’s talk was something 
more than a pat on the back, or wel- 
coming speech. Referring to water 
works men as specialists who seem to 
always know more than they claim, 
he said that they were indispensably 
valuable citizens and renderers of 
community services of the highest 
order, as also were those charged 
with sanitation which he had met. 
That these were men in the habit of 
thinking into the morrow and plan- 
ning in advance, made those of the 
water works and sewerage profes- 
sion of even greater potential value 
to the community and the nation than 
usual at this particular time. Re- 
quiring adequate preparedness for 
what might come, and cooperation in 
facing the national emergency, ad- 
vance planning would prove the key- 
stone. 

It turned out that the Governor, 
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while Lieutenant Governor, had at 
first hand learned the ways and the 
thinking of water works and sewer- 
age men in emergencies, when on the 
job in flooded-out Evansville and oth- 
er Indiana and Kentucky commu- 
nities on the Ohio during its long to 
be remembered rampage. 


2) 


ef 
Chairmen 


(Retiring) (Incoming) 
L. R. Mathews, L. A. Geupel, Supt. 
Supt. Water Department 
Filtration Plant Evansville 
Ft. Wayne 


Jones on Public Relations 

The annual dinner speaker was C. 
W. Jones, General Superintendent of 
The Wm. H. Block Co. of Indianapo- 


lis, who made a reputation in his 
public relations and employee train- 


ing work. Mr. Jones pointing out 
that success in dealing with the pub- 
lic is based on ever remembering 
the importance of those trivialities 
which the emotional or imaginative 
customer so effectively magnifies. 
Employee courtesy under all circum- 
stances, remains the first requisite in 
every instance, and will reduce com- 
plaints by 331% per cent at least. The 
personnel manager’s job starts with 








“Hizzoner” 
H. F. Schricker 
Governor of 
Indiana 


Host 
H, 8S. Morse 
Gen. Mgr. 
Indianapolis Water 
Co. 


effective choosing of employees and 
the equally important job, their train- 
ing. The successful manager must 
have a genuine affection for his em- 
ployees and a regard for people in 
general. His job is to set the employee 
a good example and then (the hardest 


of all), let him alone. In other words 
cautioned Mr. Jones, train well and 
expect much of the employee, byt 
don’t nag. His remarks were, in a 
sense, a way of saying that good 
public relations must begin at home. 

The after dinner entertainment 
feature was the singing of the negro 
quartet from Foster Hall, a memo. 
rial to the Indiana negro composer 
Stephen Foster, established by Rj 
Lilly of Indianapolis. 


Fuller Award to Laux 


The George W. Fuller Award was 
voted to Paul C. Laux, Sup’t of Fil- 
tration at Anderson, Ind., the cita- 
tion read by Committeee Chairman 
John C. Ford, being, “In recognition 
of his pioneer work and constructive 
leadership in the district meetings 
and operator training program of the 
Indiana Section; and his develop- 
ment of the flash test for the con- 
trol of break-point chlorination.” 
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Officers Chosen 


Officers named for the ensuing 
year are: 
Chairman 
Louis A. Geupel, Sup’t of Water, 
Evansville, Ind. 


Vice-Chairman 


Ed F. Kinney, Distr. Mgr., Wallace 
and Tiernan Co., Indianapolis. 


Secretary and Treasurer 


Herman G. Horstman, Sup’t, Water 
Distribution Division, Public 
Service Co. of Indiana, Indian- 
apolis. 

Ass’t Secretary 

P. H. Reardon, Sup’t of Water, Ma- 
rion, Indiana. 

The National Director is Cecil K. 
Calvert, Sanitary Engr., and Sup't 
of Purification, Indianapolis Water 
Co. 
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Technical Sessions 


Chairman—L. R. Matthews, Ft. 
Wayne, presiding. 

(Note: Because of space limita- 
tions, we Shall not be able to report 
the Technical Sessions as fully as we 
should like to. It will be necessary 
therefore to be very brief with some 
of the papers—in particular those 
which would appear to be of limited 
general interest. We regret the need 
for curtailing any part of this re- 
port but necessity dictates in this in- 
stance.—L.H.E.) 

The opening paper, presented by 
G. F. Fix, Ass’t State Geologist, com- 
prised a review and summary of 
ground water conditions and prob- 
lems in Indiana, which takes only 300 
m.g.d. (principally in the North) 
from this source. Mr. Fix pointed 
out that the expense of treatment 
required for ground water makes 
surface waters more economical as a 
rule in Indiana. 


In the discussion, Professor Fred 
Serviss (Purdue) called attention to 
the need for State control of ground 
water resources and _ protection 
against abuses; urged cooperation of 
water utility managers in recording 
and reporting ground water condi- 
tions. 


The Chairman reported that House 
Bill No. 93, providing for systematic 
survey and study of ground water 
conditions of Indiana, although en- 
dorsed by the Section, had not yet 
been reported out by the House Com- 
mittee. 


“Water Works Management” by 
Louis R. Howson, Consulting Engr., 
Chicago (President-Elect of the As- 
sociation ). 


Mr. Howson’s Indiana paper was 
as thoroughly prepared and as ex- 
pertly presented as is usual with his 
papers. He pointed out that there 
was no such thing as a “Static Water 
Works” because the system and man- 
agement was always found either 
going forward or backward. 


; In proper maintenance, good prac- 
tice called for an expenditure for 
betterments amounting to between 
$1.00 and $1.50 per capita served, 
such being roughly 25 per cent of 
gross income. In financing, the bond 
route was the far less favorable 
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method to the pay-as-you-go plan of 
maintaining a betterment fund from 
operating income. The latter plan 
had cost just about 60 per cent of 
that of issuing bonds and amortiz- 
ing. Outstanding examples of the 
pay-as-you-go method were those of 
Milwaukee, Racine and Louisville, 
Ky.—the scheme proving the best 
possible checkmate to the diversion 
of water funds, and also had allowed 
rate reductions otherwise impossible. 
In practical rate-making the basis 
should be equity, tempered with ex- 
pediency, rather than flirting with 
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disaster, which is invited by too 
highly theoretical considerations in 
rate making. 

As to type of management, Mr. 
Howson pointed out that the City 
Manager form had proved ruinous 
where the manager, inexperienced as 
a water works operator, had assumed 
too much responsibility in reorgan- 
izing and directing water works op- 
erations. By far the most happy and 
successful management had been that 
given by Water Commissions or 
Boards, both as to efficiency and 
economy. Likewise as to continuity 
of management and operating per- 
sonnel. 

Mr. Howson said that the live and 
awake operating manager would have 
rather complete records maintained, 
and these studied. Only thus could 
costs on individual operations at one 
place be compared with another, and 
dollar leaks detected and stopped. 
He cited instances of 100 per cent 
difference in meter repair costs and 
200 per cent in office costs—such dif- 
ferences representing $250,000 year- 
ly in cities of the same size. Check- 
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ing pumping efficiencies at regular 
intervals reveals important possible 
savings should the observed efficien- 
cy drop to 75 per cent. And, as to 
unaccounted for water; what did it 
constitute? Only well managed prop- 
erties could boast 85 per cent ac- 
counted for (difference between me- 
tered water billed for and that en- 
tering the system) and even 80 per 
cent is considered acceptable. As to 
ownership of consumers’ meters, Mr. 
Howson said that it had proved 
worth 6 per cent added income for 
the utility, rather than the customer, 
to own the meters. 


Frank C. Jordan, Secretary, In- 
dianapolis Water Co., interested in 
Mr. Howson’s figures, was proud to 
report that his company collects 
from 86 to 87 per cent of the water 
pumped and receives $11,000 annual- 
ly from the city for fire supply wa- 
ter, netting 90 per cent of the water 
that enters the system being paid 
for. 

Mr. Howson added that allowance 
of not more than 0.5 per cent of wa- 
ter pumped as fire requirements was 
ample. On the other hand, the regu- 
lar street washing and sewer flush- 
ing represented important incre- 
ments. For worth while records it 
would be necessary to have meters on 
every service line, whether the water 
be paid for or the service be con- 
sidered free. 


Utility Coordination in Emergen- 
cies—by Louis A. Geupel, Sup’t Wa- 
ter Department, Evansville, Ind. 


Mr. Geupel, Chairman of the Sec- 
tion’s Committee on Emergencies, in 
an interim report reviewed the work 
of the committee since organization 
within the year. The State has been 
districted, the 15 districts being the 
same as those set up by the State De- 
partment of Health. A Section Chief 
named for each district has made con- 
tact with water supply managers in 
his district, and each has been ques- 
tionnaired concerning emergency 
equipment, spare supplies on hand, 
and ability to obtain equipment and 
materials. The information supplied, 
when analyzed, indicates that most 
Indiana utility managers have been 
planning for future possible needs 
and are experiencing no serious de- 
lays in securing materials. 
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Mr. Geupel then read the Commit- 
tee’s recommendations to water 
works managers, regarding prepar- 
edness in the matter of getting en- 
trenched with stocks of maintenance 
items such as bearings, spare parts 
for valves, meters, chlorinators, hy- 
drants, dry feed machines, ete. 
Stocks of materials and equipment 
should be amplified above normal— 
such for instance, as pipe, valves, 
hydrants, fittings and chemicals that 
may be delayed due to strikes, de- 
fense demands or bogged-down trans- 
portation facilities. 

The Committee recommends that 
each manager obtain a record of 
what power equipment is available 
in contractor’s hands (and _ else- 
where) in his city or area, in case 
of need for shovels, compressors, 
pumps, etc. 

The Committee recommends that 
every community organize its own 
committee of utility heads, for co- 
ordination of efforts and aims, plus 
the chief of police, the fire chief, 
building commissioner, director of 
public works, sup’t of sewerage, city 
engineer. The discussions and plans 
of such committee is to be in closed 
session in a room where complete 
maps of all water, power, gas and 
sewer lines are kept for easy refer- 
ence. Upon decision of procedure 
and plans orders, agreed to by the 
majority of the members, are to be 
issued by the Mayor. 

The Committee stresses the fact 
that in emergencies the “little black 
book” type of records of piping and 
valve locations is the sort of thing 
that comforts the enemy or the sab- 
oteur. It urges that good maps and 
records of worth be made without 
delay and that every foreman be sup- 
plied such maps and records of valve 
and hydrant locations. These he 
should memorize as nearly as pos- 
sible but always refer to for con- 
firmation. Also, that promiscuous 
plant visiting be prohibited and the 
operating personnel be particularly 
scrutinizing of strangers. 

Mr. Geupel stated that this matter 
of suggesting interchange of infor- 
mation concerning emergency equip- 
ment and supply stocks on hand, be- 
tween water works men within rea- 
sonable distances of each other, con- 
stitutes a mutual aid policy which 
has value in peace as well as in war 
times. It was his thought that co- 
operation in this manner would bring 
closer friendship and many advan- 
tages in general. However, the dan- 
ger to look out for is that shonld 
“Bill” find himself in dire need of a 
fitting that “Tom” had recorded as 
on hand, only to learn on the ’phone 
that “Tom” has in the meantime had 
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to use it but failed to re-order 
promptly, the system of mutual as- 
sistance will fail of its objective ut- 
terly. 

Mr. Geupel, in closing, said that 
strikes tying up steel pipe produc- 
tion of National Tube and Youngs- 
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town Tube were getting close to 
home in the water supply field, and 
indicated the need for water works 
men to get ahead on supplies. 


“Our Job in Time of Stress” by 
W. W. Brush Editor, “Water Works 
Engineering,” New York City. 


Mr. Brush pointed out the need for 
surveys and check-ups to make cer- 
tain of sufficiency of supply, de- 
pendability of power, treatment fa- 
cilities and distribution. Of partic- 
ular importance too was a check-up 
on the dependability of manpower— 
i.e., employee loyalty, without which 
other defense measures might be all 
in vain. He said that “know your 
distribution system” was the word of 
the day. That meant effective valv- 
ing, with all units checked and re- 
checked for dependability of func- 
tioning. 

Mr. Brush showed lantern slides 
revealing results of bombs in Span- 
ish cities and emergency equipment 
for making main repairs, portable 
steam boilers, etc. 


Managers’ and Supts, 
Special Session 
F. A. Schaefer, Chairman, Technica] 
Committee, Presiding, 

The Indiana Section has a Techni- 
cal Committee composed of a number 
of sub-committees designed to fune- 
tion somewhat on the order of the 
Water Works Practice Committee of 
the parent association. The Speciai 
Session for Managers and Superip. 
tendents comprised in large part a 
review of progress by several of the 
sub-committee chairmen—plus 4 
couple of “Round Tables.” 

“Frost Penetration” by J. D. Rich- 
etta, Ind. Dept. of Health (chair. 
man). 

Reported plans to set up stations 
and obtain records of frost penetra- 
tion in various soils. A survey re. 
vealed frost depths in the record 
year of 1936 running to 5 feet as 
maximum. Following the scheme pro- 
posed by H. U. Fuller at Portland, 
Me., a frost depth prediction table, 
based on observed temperatures has 
been prepared for testing its appli- 
cability under Indiana _ conditions 
next Winter. 

“Paints and Painting,” Prof. W. 
E. Howland, Purdue University 
(chairman). 

Reviewed progress on _ proposed 
production on “Manual on Paints and 
Painting.” Preliminary chapters 
deal with the matter of where paint 
is needed, include a _ glossary of 
terms and existing A.S.T.M. paint 
specifications. The Chairman re- 
ferred to the excellent work of W. 
J. McClenahan of the Chicago Sani- 
tary District, in establishing specifi- 
cations for sewage works paints. 
Such had been instrumental in boost- 
ing quality, bringing down prices, 
and removing the bunk from manu- 
facturers’ claims. The Chicago re- 
ports and specifications are being 
freely drawn from for the proposed 
manual, said Mr. Howland, who finds 
it a problem to separate specifica- 
tions from manufacturers’ claims. 

“Meter Settings”—T. E. Milligan, 
Fort Wayne Water Dept. (chair- 
man). 

Presented a completed _ report 
which concluded that meter settings 
at the curb are preferable to base- 
ment settings because the advan- 
tages outweigh the disadvantages, 
whereas the reverse is true of inside 
settings. Outside advantages in- 
clude—(1) less tampering; (2) one 
call for reading; (3) no need for 
property entry; (4) less cost per 
reading; (5) assured protection of 
meter. 

In a box setting the recommended 
minimum depth of meter top below 
ground level is 18 inches, when con- 
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sidering frost protection and read- 
ability of register taken together. 

The Box. Terra cotta gives best 
insulation, concrete next; diameter 
to be 18 to 20 inches for 5 inch and 
3, inch meters; bell end down and 
bottom of pit 12 inches below maxi- 
mum frost penetration; meter risers 
near center as permissible and not 
closer than 3 inches of walls. The 
report points to the desirability of a 
no joint box. To this end “Transite” 
pipe had met all specifications and 
proved easy to work with when cut to 
4 foot lengths from a 13 foot pipe, 
each length weighs but 143 pounds as 
against 240 pounds for vitrified pipe; 
has good insulating properties and no 
joint; singde disadvantage is cost. 
Clay should be tamped in around the 
box for added protection. The use 
of a single or double lid box is sub- 
ject to debate, since there are advan- 
tages and disadvantages. As to me- 
ter setting devices, such is a matter 
of individual preference. 

The service pipe should be at least 
3 inches below bottom of meter box; 
the curb cock either inside or out of 
the pit, best practice being to have 
one valve outside on the service and 
the other inside at the meter but on 
the main side. 


Inside Settings. The meter should 
be set horizontal for greater regis- 
tration accuracy and longevity of 
parts, using special setting connec- 
tions if need be. Setting meters close 
up to entrance of service line 
through cellar wall eliminates temp- 
tation in consumer tapping of line 
ahead of meter. Inside meters should 
be valved on both sides to allow re- 
moval without water spillage or back 
syphon action in draining the piping 
system. The report emphasizes the 
Importance of having proper tail 
pleces, spaced proper distance apart 
to preclude damage and inconveni- 
ence when removing the meter. 

Meter removal or setting by 
plumbers should be prohibited, and 
effective seals always employed to 
preclude tampering. 

“Maintenance Manual” — Clyde 
Williams, City Engr., South Bend 
(chairman). 

Reviewed many questions sent out 
to superintendents, looking toward 
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assembly of material for a “Main- 
tenance Manual” of greatest value. 
Space does not permit listing all of 
the chapters planned. It is evident 
that the material collected will be 
useful in the “Distribution Manual” 
which is being planned by the 
A.W.W.A. as a companion to the 
“Manual on Purification.” 

“A 100% Meterization Program 
that Paid” by Everitt Robbins, 
Supt. of Water, Scottsburg, Ind. 

Mr. Robbins related experiences 
with a delayed meterization program 
revived to secure a 100 per cent me- 
tered Scottsburg, resulting in a 30 
per cent reduction in pumping, plus 
a 10 per cent revenue pick-up. To 
secure the revival of meterization the 
public were sold through the local 
newspaper on the need for conserva- 
tion. Leaflets supplied by Ford Me- 
ter Box Co. also were used to good 
advantage along with water bills. 
Hand bills were used to warn con- 
sumers regarding leaks, and suggest- 
ed methods of checking for unsus- 
pected leaks. The combination pro- 
gram of leak corrections and meters 
had netted the 30 per cent pumpage 
reduction against 20 per cent antici- 
pated, taking 3 months to accomplish 
after metering had been completed. 


Value of Foresight in 
Operation 


(A Round Table) 
John L. Ford, Leader. 


Mr. Ford illustrated the value of 
foresight by citing the case of the 
Paris, Ill., water plant that burned 
down, only because someone had 
overlooked providing a fire-hydrant 
or sprinkler system for the plant. 

Jack Gordon, Sup’t. at Rochester, 
Ind., advocated the value of visiting 
neighbor plants and finding out what 
they have in the way of materials 
that may be needed some day for re- 
pairs. Exchange information on sup- 
plies and when emergency strikes 
lend equipment and help too, was his 
“thought of the day.” 

Chas. Broadbeck, Sup’t. at Deca- 
tur, Ind., seconded Mr. Gordon’s 
suggestions when advocating friend- 
liness between neighbor managers 
and cooperation between various 
City Departments, at home, in pre- 
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paring for emergencies at which 
time dependable and efficient help 
was as important as needed equip- 
ment. 


Glen Gorman, Sup’t. at Lafayette, 
Ind., related thawing experiences 
and described a home-assembled 
thawing generator set, good for 
1,000 amps. at 15 volts, with which 
105 services had been successfully 
thawed with 600 amps. at 15 volts. 
The thawer had cost only $125, con- 
sisting of a discarded auto-motor 
and a generator. 


Furnishing Water Service 
Beyond Corporate Limits 


(A Symposium) 


“Extensions to Distribution Sys- 
tems,” by F. R. Berry, Ass’t Chief 
Engr., American Water Works and 
Electric Co., New York, N. Y. 

Mr. Berry’s noteworthy paper, dis- 
cussing factors to be considered in 
making extensions to distribution 
systems, was read by Wm. C. Shoe- 
maker, Manager, Richmond (Ind.) 
Water Co. The opinions and con- 
clusions of the author were based on 
studies of 10 year periods following 
extensions in 19 plants, and in con- 
sidering long time effects on net 
costs, rather than mere immediate re- 
sults. Involved are the primary fac- 
tors of (1) increase in operating and 
maintenance expenses; (2) the add- 
ed investment carried. These two 
factors were discussed separately. 

In the studies made, Mr. Berry 
concluded that the only true evalua- 
tion of the effect of the added cus- 
tomers on operating expenses is that 
had by considering the “operating 
ratio.” The last was defined as the 
relation that operating expenses 
alone bear to gross earnings, ex- 
pressed per cent-wise. Taxes and 
depreciation are excluded because 
these items vary from time to time 
and have no direct bearing on the 
effect of adding additional cus- 
tomers. 


The striking fact brought to light 
by Mr. Berry’s studies is the find- 
ing that for the 10 year periods the 
operating ratio remains relatively 
uniform regardless of the rate of ex- 
tensions to the system to serve add- 
ed number of consumers. This be- 
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ing the case, the additional operating 
expenses expected from making ex- 
tensions can be determined equitably 
by applying the operating ratio (then 
existing) to the estimated aditional 
annual revenue expected. In this 
case the operating ratio must of 
course include taxes and deprecia- 
tion. Since local conditions so af- 
fect the operating ratio, this value 
will be markedly different for vari- 
ous localities and it becomes a case 
of figuring the net costs of providing 
extensions for the individual prop- 
erty and expected return on the in- 
vestment. 


Turning then to consideration of 
the added investment required, Mr. 
Berry makes a point of the fact that 
adding customers entails more than 
the mere footage of new main, serv- 
ice lines, meters and fire hydrants. 
When the cumulative total reaches a 
certain point it entails eventually in- 
creased supply, more pumping and 
treatment facilities. In considering 
the proper amount on which a return 
should be made it is necessary to 
take the ratio of the value of the 
distribution system proper to that of 
the entire system, requiring a rea- 
sonably accurate record of the value 
of the component parts of the sys- 
tem. As an illustration a hypotheti- 
cal case was cited in which the dis- 
tribution system represented 51.7 
per cent of the value of the complete 
works. 

Now, said Mr. Berry, when the op- 
erating ratio and the per cent of 
total investment represented by the 
distribution system is fairly accu- 
rately known it is a simple matter 
to determine what return should be 
had on the complete investment in 
the extension, and not the mere cost 
of labor and materials. 

Operating ratio—54% of gross 
operating revenues, as that need- 
ed to cover all operating expenses. 

Available Return — 46% of gross 
operating revenues. 

Distribution Facilities — 51.7% of 
value of complete system. 

Proper Rate of Return — 6% as the 
reasonable figure. 

The calculation becomes 


Return ( .06 


Needed = (..<.—— ] — 25.2% 
46 >< 51.7 
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In other words, the utility should 
earn 25.2 per cent annually on the 
bare cost of the extension, if the add- 
ed complete operating expenses are 
to be covered, plus the 6 per cent re- 
turn in the clear on the cost of the 
extension and the necessary part of 
the supply facilities behind the ex- 
tension of piping. 

Mr. Berry pointed out that unless 
the outlying consumer pays this fair 
cost of extensions to serve them, the 
older customers will suffer by being 
forced to stand rate increases to pay 
the added costs of extensions. 

Mr. Berry then discussed the gen- 
eral rules of New York and New Jer- 
sey Public Service commissions per- 
taining to allowable charges for ex- 
tensions. One plan in New Jersey 
is that of requiring the water utilty 
to stand the cost of extension but 
permits recovery of 28.6 per cent of 
the new money invested therein. The 
New York rules require that the 
water utility pay all costs for the 
first 75 feet of line, and above that 
the applicant pays a surcharge of 9 
per cent of the cost of a 6 inch main 
regardless of the size installed. When 
the total revenue from the extension 
amounts to 25 per cent on the gross 
cost of a 6 inch main the surcharge 
is cancelled. 

“Experiences in Main Extensions 
in Hobart, Ind.” by E. D. Anderson, 
Vice-Pres., Northern Indiana Pub- 
lic Service Co., Hammond, Ind. 

Mr. Anderson related a case of a 
Hobart ordinance ordering a main 
extension costing $48,000, which the 
Public Service Commission had held 
unreasonable in this community of 
only 5,800 people. A later ordinance 
required an extension costing $13,- 
219. Even with a contribution of $75 
per service by each customer (re- 
turnable in service) the deficit was 
better than $4,000. 

“Legal Liabilities Involved Under 
Indiana Law” by Nathan Levy, At- 
torney, South Bend, Ind. 

Mr. Levy pointed out that the In- 
diana regulations require a 50 foot 
extension per new tap, at no cost to 
applicant. If the extension is long- 
er and revenue is sufficient to pay for 
the installation in a 5 year period no 
surcharge is permitted. 

In South Bend there are 6 differ- 
ent contractural plans available to 
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those requesting main extensions, but 
regardless of the plan selected for 
payments the extension must phe 
wholly paid for during the first 5 
years. When such is accomplished 
all moneys deposited as guarantee js 
returned—but, without interest. The 
6 methods of paying for extensions 
have all been based on reasonability 
as the primary consideration, while 
avoiding the factor of political “ex. 
pediency” had constituted an added 
problem with which the privately 
owned utilities do not have to con- 
tend. 

E. C. Henning, also an attorney, 
and a member of the Water Board of 
Evansville, stated that Evansville 
has many extensions running to 
$25,000. The method of financing 
involves an estimate by the superin- 
tendent. If acceptable, a contract 
is drawn which requires a deposit 
completely covering costs, if the area 
served is without the city limits. 
There are no guarantees of pres- 
sures or quantity of water, and if 
the area is taken into the city the 
extension automatically becomes the 
city’s property without refund of any 
of the cost to the applicant. 

“Ozonation at Whiting” by James 
Bartuska, Sup’t. of Water, Whiting, 
Ind. ‘ 

Confronted with oil _ refinery 
wastes, sewage and a variety of in- 
dustrial pollution, Mr. Bartuska re- 
marked that Whiting’s Water Puri- 
fication Plant was in truth as much 
a waste and sewage treatment works 
as a water purification plant. With 
Threshold Odor values of 300 or bet- 
ter at times and chlorine demands 
mounting at times to 40 pounds 
m.g., Whiting had decided to install 
ozonation for the purpose of destroy- 
ing tastes. The application is made 
to the raw water, thus eliminating 
the need and expense for aeration. 
For sterilization the filter effluent 
is chlorinated in the customary man- 
ner. 

Mr. Bartuska described in some 
detail the equipment comprising the 
5 ozonators providing 5 to 10 pounds 
of ozone each and the deep down- 
flow ozonizing chambers containing 
Aloxite tubes at the bottom to diffuse 
the ozonized compressed air under 
pressure of 8lbs. In addition to the 
ozonators and ozonizing tanks the 
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.. Terre Haute Water Co.; (2) J. B. Laramy, Sales Engr., Worthington Pump & Mach. Corp.; (3) M. H. Schwartz, 





supt. and Genl. Mgr.. Vincennes, Ind.; (4) Albert Vinick, Supt., Bast Chicago, Ind.; (5) H. C. Ohge, Indiana Rep., Graver Tank Co., 


E Vohicago ; (6) C. EH. Stewart, Mor., Muncie (Ind.) Water Co.; ( 


7) C. D. Adams, Supt. of Treatment, Public Service Co. of Indiana, 


New Albany, Ind.; (8) Jack Gordon, Supt., Rochester, Ind.; (9) Fred H. Brune, Distr. Mgor., Rensselaer Valve Co., Chicago. 


installation comprises air compres- 
sors, air cleaners of the electrical 
precipitation type and air dryers 
containing activated alumina regen- 
erated by gas heating. The instal- 
lation of the air supply and ozone 
production equipment involves 175 
sq. ft./m.g. of treatment capacity. 
Mr. Bartuska said that operation, 
begun in July, 1940, had been sim- 
ple. Push button control provided six 
different rates of ozone production 
by each unit, the ozonated air con- 
taining 0.5 to 1 per cent ozone by 
volume is produced with a silent 
discharge of 16,000 volts. The 
dosage control involves tests with 
orthotolidin for residual ozone (O,). 
Employing chlorine standards, the 
color ratio is 1.5 p.p.m. apparent 
residual chlorine’ represents. 1.0 
p.p.m. residual ozone. He pointed 
out that in Whiting raw water the 
residual rapidly dissipates. 
Operation since October 1940 on 
routine basis had given some facts 
of interest. The ozone demand had 
varied between a high of 43 lbs./m.g. 
and low of 5 lbs./m.g. to secure the 
temporary residual sought, the aver- 
age dosage for the winter 6 months 
being 25 lbs./m.g. With the raw 
water varying from 66 to 275 T.O. 
number, the finished water had run 6 
to 21 in T.O. values, the average be- 
ing 11 and representing an average 
T.O. value reduction of 68 per cent. 


However, the chief value had been 
in taking the T.O. number down 
from the peak values, to leave only 
the 21 value, and in the levelling off 
of chlorine demands to peaks of 8 
lbs./m.g. Except for such peaks the 
demand has varied between 21% and 
5 lbs./m.g. in the filtered water dur- 
ing ozonation. Concerning bacterial 
efficiency, ozone had reduced the 
index of the raw water by 95 per 
cent and final chlorination had been 
depended upon to complete the job. 

Costs—When it came to analyzing 
costs Mr. Bartuska was hurried, due 
to the expiration of time, and little 
was heard concerning this phase of 
operations. However, it was revealed 
that the saving in chemical bills 
attributed to ozonation had been 
estimated as 18 per cent in alum, 


33 per cent in chlorine and 51 per 
cent in ammonia when comparing 
operations since October, 1940, and 
a similar period the year previous. 
In dollars the total savings averages 
$3.50 per m.g. What the cost of 
installation or that of operating the 
ozonation equipment ran to was, to 
many, disappointingly not revealed 
in the presentation. We understand, 
however, that the paper when pub- 
lished will disclose such information. 

Unfortunately, there was no dis- 
cussion or time for questioning of 
the speaker, due to a crowded pro- 
gram running behind schedule. 

“Practical Considerations in Main- 
taining Small Meters Accurate and 
Sensitive,” by LaVerne Trentlage, 
Sup’t of Meters, Elgin, Ill. 


Mr. Trentlage, in advocating 
greater attention to maintaining ac- 
curacy and sensitivity in service me- 
ters, named what he considered as 
three sins in meter testing practice. 
These are: 

(1) Testing at the so-called “full 
flow of 20 g.p.m. when a 
domestic meter is_ rarely 
called on to register such a 
rate. By investigation, as a 
matter of fact (see table fol- 
lowing) less than 1 per cent 
of the total domestic con- 
sumption is drawn at rates 
above 6 g.p.m and more than 
half the consumption passes 
through the household meter 
at a rate of only 4 g.p.m. So 
why waste time and effort 
testing at rates above 10 
g.p.m.? 

(2) Failing to test at the 14g.p.m. 
rate. This, because almost 
14 per cent of the water pass- 
ing the average household 
meter passes through it at 
rates of %4 g.p.m. and less— 
see table of “popular” flows. 

(3) The third sin is the general 
lack of proper testing equip- 
ment for making the low 
flow tests accurately and de- 
cisively. For instance, many 
still depend upon the orifice 
for low flows, whereas the 
much more reliable measure 
for flows of 2 g.p.m. and 


under is a volumetric meas- 
ure in a calibrated vessel, or 
the use of glass funnels. The 
error of a worn orifice will 
surprise anyone comparing 
the two schemes, whereas the 
“port” of the dependable glass 
funnel never changes. 

In regard to testing at various 
rates, Mr. Trentlage advocates test- 
ing for accuracy particularly at the 
demand flows which are most prev- 
alent for the class of service metered. 
Such flows, termed “popular flows,” 
were cited as the following for the 
average residence: 


Demand Rate Per Cent of 
G.P.M. Total Registration 
DE oti vawnntees 0.7 
OP S525 ae occa eae be *14.7 
ets wee eee *52.4 
eer ne eee re *11.8 
See oreea teen 5.0 
| arene toe 1.8 
ae als oa ae a eek +4.5 
OE Sei tee eeeene +9.1 





*Popular flows. 

+Leaks and waste. 

Example: Of total water used in 
home 67.1 per cent appears on the 
average to be drawn at the 4 and 6 
g.p.m. rate; 11.8 at the 2 g.p.m. rate, 
etc. But, 32.2 per cent of the whole 
use must be recorded at rates of 2 
g.p.m. and under. 

The latter is what Mr. Trentlage 
emphasizes in advocating the impor- 
tance of sensitivity and accuracy on 
minor flows as well as on the “pop- 
ular” flows above the 2 g.p.m. rate. 
Axiomatic, he said, was the fact that 
income from metered water sales 
could only be proportionate to the 
accuracy of the meter over the 
“popular” flows, comprising the im- 
portant percentages of the total vol- 
ume used through the service in 
question. 

Then Mr. Trentlage reviewed ex- 
periences in a test case of 181—% 
inch meters of the open gear train 
type, not tested for several years. 
In this lot he found 51 per cent dead 
on % gallon flows and less. These 
were put in good condition, tested 
on popular flows only and returned 
to service. A check up indicated 
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that $4.54 per quarter per account 
had represented loss of income on 
low registration through these me- 
ters of leakage on consumers’ prem- 
ises. Interestingly it was revealed 
that $4.00 of this total could be ex- 
plained by leakage through toilets 
alone. In 11 months increased in- 
come paid for 100 new % inch 
meters—$1,200. 

A study made of recording charts 
from 31 services running high bills 
disclosed the following facts. Leaks 
of all kinds accounted for $13.00 
average/quarter for the 31 cases 
studied, of which $10.00 could be 
charged to leaking toilets. Seventy- 
one per cent of the cases showed 
leak recording of under % g.p.m. 
and 29 per cent above. The average 
toilet leak proved to be 4% g.m.p., 
amounting to 42.768 gal./quarter. It 
could be safely said that 75 per cent 
of all toilets leak at some time dur- 
ing the year. 

In comparing maintenance and 
repairs of oil enclosed vs. open train 
meters, of all ages in the two groups, 
Mr. Trentlage reported costs of re- 
pairs for the open train types at 
$5.56 as against $1.72 per unit for 
the enclosed train type. As to the 
sensitiveness and accuracy of the 
two types after 300,000 cubic feet 
registration the open train units 
were dead at 1% g.m.p. whereas the 
oil enclosed train units averaged 





E. L. Gaudin |. 
Mathieson Alkali, Cincinnati 


Carl Bridges 
Supt. Water, Jamestown, Ind. 


Ralph Hoot 
Ch. Chemist, Ft. Wayne 


89 per cent in registration. The 
same type after 100,000 cubic feet 
of service registered 100 per cent 
accurate, as against 37 per cent for 


the open train units of same service, 


registration. 

Meters proving 3 per cent high 
(ie.—103 per cent) at low flows did 
not run high through the 12 g.p.m. 
tests. 


Water Company 
Color Film Shown 


The meeting closed with the show- 
ing of the technicolor film “The 
Waterway to Health,” made for, and 
exhibited by, the Indianapolis Water 
Company to the public of Indianap- 
olis, as a public-relations feature— 
both entertaining and educational. 
This is the second such movie used 


to good advantage by the company 
who believes in showing consumers 
“what’s behind the water Spigot”— 
and perhaps in encouraging extenq. 
ed use of water for various Purposes 
This very fine film was shown by 
J. E. Kleinhenz. ; 


Howard Luncheon Speaker 


At luncheon the closing day Presj. 
dent Norman J. Howard, as principal 
speaker, reviewed Canadian experi- 
ences with defense measures adopted 
for safeguarding water works. Such 
have been outlined at several meet- 
ings by Mr. Howard and reported 
in previous issues. He did empha- 
size the value of flood lighting and 
fencing, with patrols employed at 
the more vulnerable points; the ad- 
visability of examination and scruti- 
nization of employees, thereafter 
supplied identification cards. He 
also stressed neighbor city coopera- 
tion looking to mutual preparedness 
and exchange of assistance in the 
form of equipment and _ personnel. 
There had been no evidence of seri- 
ous attempts at plant damage in 
Canada and but little abroad; neither 
had there been evidence of attempts 
at water poisoning or bacterial con- 
tamination. However, chlorination 
of all water leaving distribution 
reservoirs seemed a precaution not 
difficult and an added measure of 
safety at little expense. 














Those Attending the 9th Annual Short Course for Water and Sewage Works Operators 


University of Florida—April 2-5, 1941 


Held under joint sponsorship of the Extension Div. of the University, the State Dept. of Health and the Florida Section 
of A.W.W.A. At this school the Florida Water Works Operators Association was formed, with Keith R. Chinn of 


W. Palm Beach as President; R. M. Johnson, of Tampa = President-Elect; and R. D. Carnahan of Bradenton as 
Secy.-Treas. 
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serious thoughts that the 1941 
A.W.W.A. Convention, sched- 
yled to be held in Toronto June 22- 
96th, could be expected to outstrip 
the record making 1940 Convention 
held in Kansas City. However, with 
Secretary Jordan reporting early 
this month that 1200 reservations 
have been made for hotel accommo- 
dations, in as many individual names, 
this index seems sufficient reason to 
hazard a prediction that the Toronto 
Convention will in all probability go 
Kansas City one better in attendance. 

In this regard it is not to be for- 
gotten, either, that the Canadians 
are doing their share to make of it 
a new record in A.W.W.A. Conven- 
tions, remembering that the Toronto 
Convention of 1929 for many years 
remained the record A.W.W.A. Con- 
vention. 


[) sexo recently a few had any 


Toronto’s Location Interesting 


Aside from the excellence of hotel 
facilities for a convention, possibly 
one reason why Toronto is such a well 
attended convention city is its loca- 
tion with respect to distances from 
important cities in the United States. 


WILL TORONTO CONVENTION 
OUTSTRIP KANSAS CITY? 


This fact was rather impressed on 
this writer by the accompanying 
sketch, showing the relative loca- 
tions of many important cities with 
respect to travel distances to To- 


ronto. For example, Toronto is as 
easily and as inexpensively reached 
from Richmond, Va., as from Boston, 
Mass., both being but a shade over 
400 miles distant. Indianapolis and 
Chicago are only 430 miles away and 
Cincinnati less than 400. New York 
City, Baltimore, and Washington are 
practically equally distant—less than 
350 miles. 


The impressive part of all this is 
that if the reader will examine this 
map he will be impressed, not with 
how far he is from Toronto—but 
how close he is to the 1941 Conven- 
tion City. 


What Is Involved in Going 
Into Canada? 


Some time ago A.W.W.A.’s head- 
quarters office propounded a_ se- 
ries of questions to the Canadian and 
American Customs and Immigration 
Authorities in order to give to all 
members of the association the true 





facts concerning procedure in en- 
tering Canada; what to expect in 
Canada relative to war rules and 
regulations; and, what to expect in 
re-entering the United States. These 
questions and answers may contain 
some that have been in the minds of 
our readers and, therefore, are here 
reproduced. 

1. What is the detailed procedure 
when an American citizen enters Can- 
ada by train and are any identification 
papers required by such a person in 
entering Canada? 


When an American citizens enters 
Canada by train, the Customs Officer 
will simply ask him if he is bringing 
in any material other than personal 
effects. No identification or papers are 
required. The Canadian Immigration 
Officer will ask what country he is a 
citizen of; if American citizen by nat- 
uralization, he should carry his natural- 
ization papers with him, or a certificate 
proving that he has been naturalized. 
No papers required if the visitor is 
United States born. The Canadian 
Immigration and Customs Officers at 
border points will be notified that the 
A.W.W.A. convention is being held 
June 22-26, 1941. 

2. What is the detailed procedure 
when an American citizen enters Can- 
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ada by automobile and what papers are 
required in connection therewith? 


American citizens entering Canada 
by automobile will without trouble or 
delay be issued a permit at the bor- 
der. There is no charge for this per- 
mit, and it will be good for 30 days or 
6 months—whichever the visitor asks 
for. The driver of the car will be re- 
quired to produce his car ownership 
license card, and his operator’s license 
if his home state issues such a license. 
Passengers in the car will not be re- 
quired to produce any papers, with the 
exception of naturalized citizens, who 
should be prepared to produce proof 
as above. 


3. Is there any time limit on the 
period that one may stay in Canada, 
including one’s car, if one is travel- 
ing by automobile? 

The time limit for an automobile 
Customs’ permit is 6 months. 


4. In returning to the United States 
what, if anything, do the Canadian 
Customs or Immigration officials re- 
quire in reference to currency or ex- 
change taken out? 


United Sates visitors returning to 
the United States are not so questioned 
by the Canadian Customs or Immigra- 
tion Officials. 


5. What form of identification will 
be acceptable to the United States Cus- 
toms officials for an American citizen 
returning from Canada? 

United States citizens who are born 
in the United States will be required 
to identify themselves to the satisfac- 
tion of the United States Immigra- 
tion Officials. An automobile operator’s 
permit, a voter’s card, service club 
membership card, or personal papers 
have been accepted as _ satisfactory. 
Naturalized citizens should have their 
naturalization papers, or a certificate 
to that effect. U. S. citizens are not 
subject to United States Immigration 
laws. 


6. Are the United States officials 
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interested in either the amount or char- 
acter of funds in the possession of the 
returning U. S. citizens? 


Not at all. 


7. What is the value of Canadian 
goods purchased that may be brought 
into the United States free of duty 
by each person? 


Each American citizen may purchase 
in Canada merchandise to the extent 
of $100.00, and declare this duty free 
at the border—husband and wife $200 
in value, but nothing is allowed for 
children or minors. 


8. Does it make any difference, if 
one is traveling by automobile (or 
train) if the Customs point of return 
to the United States is different from 
the point at which entry to Canada was 
made? 


There is nothing to prevent a United 
States citizen entering Canada at one 
point and leaving at another. 


9. Is there any restriction on tak- 
ing cameras into Canada and/or bring- 
ing back cameras or exposed but un- 
developed films from Canada to the 
United States? If so, what are the re- 
strictions and what restrictions, if any, 
apply to taking pictures of any part 
of Toronto? 


There is no war time restriction on 
United States visitors bringing cam- 
eras into Canada. It is possible that 
the Canadian Customs Officer will re- 
quire them to register the camera at 
the border, so as to make sure the cam- 
era is taken back to the United States 
with the visitor; this is not a war time 
regulation. There is no restriction on 
a United States visitor taking his cam- 
era and undeveloped films back to the 
United States. 


10. While in Canada, what are the 
war-time requirements, if any, that 
are to be observed by American citi- 
zens ? 

American citizens are not required 
to observe any war-time regulations. 
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11. If an American carries an ex. 
press check or letters of credit, payable 
in Canadian currency, what is the usual 
charge, if any, for cashing such checks? 

Letters of credit and American By. 
press travelers’ cheques are subject 
to a Canadian 3c stamp on any cheque 
up to $100.00; and a 6c Canadian stamp 
for anything over that. 


12. It is understood that the fixed 
rate of exchange between American 
currency and Canadian currency js 
ten per cent discount on Canadian eyr. 
rency. Is this the fixed differenti] 
that is allowed at hotels, in stores and 
in banks in Toronto? 


The Foreign Exchange Control Board 
of Canada has fixed a rate of 10 per 
cent premium on American currency, 
and it is illegal for any person in Can- 
ada to accept American currency with- 
out allowing the 10 per cent premium 
in purchases or in receiving change, 





Toronto Papers and Speakers 


The technical program, which fol- 
lows, gives evidence of the fact that 
A.W.W.A.’s technical committees are 
going ahead in good order. 

It will be noted that defense meas- 
ures are in a way the key topics, and 
it is expected that hitherto unrelated 
experiences in water supply expe- 
riences and practices abroad, devel- 
oped under conditions of enemy at- 
tack, will be revealed for the first 
time by a speaker at the Toronto 
Convention. 

Colonel Willard Chevalier will be 
the featured speaker on Tuesday 
night to point out some observations 
and discuss considerations of trends 
in “The World of Today and To- 
morrow ?’’—not alone in regard to 
public utilities, but in general. It 
will be well worth listening to. 
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(Monday, June 23) 


—General Session ; 
ror Defense of Water Supply Works in Wartime, Nor- 


man J. Howard. 


Emergency Radio Communication, Wm. Victor Weir. 
Chlorination Equipment Available for Emergency Use, 
A. Faber. 

ecetiaces in the Use of Emergency Chlorination Equip- 
ment, Gerald E. Arnold. 

Afternoon—General Session 

State Wide Plans for Water Supply Defense, H. T. Critch- 
low. : 

Regional Water Supplies, Abel Wolman. 

Factors in the Control of Reservoir Silting, Carl B. Brown. 
Manufacturers’ Symposium—Equipment_ Available for 
Emergency Repairs to Distribution Systems, Clinton 
Inglee, H. Y. Carson, Rossiter Scott, J. C. Gorman, Nel- 
son Thompson. _ P we 

Afternoon—Steel Pipe Committee ; 

Current Activities of the Steel Pipe Committee, W. W. 
Hurlbut. ; : ' 

Mechanical Application of Bituminous Pipe Coatings and 
Linings, L. E. Goit. 

The Stone Canyon Pipe Line of Los Angeles, A Moving 
Picture. 

Standardization of Steel Pipe Flanges, Russel Barnard. 


(Tuesday, June 24th) 


Forenoon—General Session on Finance and Accounting 

Water Rate Structures in Canada, Domestic Rates, A. E. 
Berry. 

Municipal Services and Fire Protection, Wm. Storrie. 

Financing and Accounting Methods in Use at Denver, Geo. 
F. Hughes. 

Management Problems in a Municipal Utility District, 
J. S. Longwell. 

Experiences with Federal Housing Developments, Hal F. 
Smith. 

Forenoon—Water Purification Division 

Studies in Corrosion Control, H. P. Stockwell. 

Scientific Control and Critical Appraisal of Experimental 
Work, J. F. Norton. 

Viability and Destruction of the Cysts of Amoebic Dys- 
entery, S. L. Chang and G. M. Fair. 

Some Applications of a New Method of Determining Re- 
sidual Chlorine, H. T. Marks and J. R. Glass. 

Afternoon—Water Purification Division 

Investigating the Quality of Water in a City Distribu- 
tion System, W. M. Wallace. 

Revising the U. S. Standards for Drinking Water Quality 
—A Symposium, J. K. Hoskins, C. R. Cox, G. D. Nor- 
com, J. R. Baylis, Abel Wolman. 

Afternoon—General Session 

Experiences with Cathodic Protection of Water Tanks, 
J. Clark Keith. 

Experimental Studies of Tank Coating Materials, J. O. 
Jackson. 

Applications of Cement Lining to Water Lines, Expe- 
rience at Akron, Wendell R. LaDue; Experience at Toledo, 
George Schoonmaker; Experience at Cincinnati, Carl 
Eberling. R 

A Program of Research Upon the Effects of Electric 
Grounding on Water Pipes, Rolf Eliasson. 


The Technical Program 


(Wednesday, June 25) 

Forenoon—Finance and Accounting Division 

Progress in Security and Retirement Planning for Utility 
Personnel, Dale Maffitt. 

Value of Civil Service to Municipal Water Plant Opera- 
tion, John B. Probst. 

The Limitations of Civil Service, H. A. Van Norman. 

Discussion, E. V. Buchanan. 

Public Relations Begin at Home, or A. B. V. R. Goldfish, 
John C. Mellett. 

Report of Committee on Joint Administration and Collec- 
tion of Water and Sewer Accounts, L. N. Thompson. 

Discussion, J. A. Hickey, Hal F. Smith. 

Forenoon—Water Purification Division 


(Committee Reports) 
Activated Carbon Research, M. M. Braidech. 
— for and Methods of Testing Zeolites, D. E. 
avis. 
Methods of Determining Fluorides, A. P. Black. 
Chloramination, F. W. Gilcreas. 
——— for Purification Plant Operation, Edw. S. Hop- 
ins. 
ba Conditioning Methods to Inhibit Corrosion, Edw. W. 
oore. 
Specifications for Filtering Material, Paul Hansen. 
Methods of Water Treatment and Laboratory Control, 
George D. Norcom. 
(Thursday, June 26) 
Forenoon—General Session on Distribution System Safety 
Cross-Connection Control—A Committee Report, E. S. 
Chase, Ch. 

The Pollution and Emergency Disinfection of Rochester’s 
Water Supply, Earl Devendorf. 

A Manual of Safe Practice in Water Distribution—A Com- 
mittee Report, Wm. E. Stanley, Chairman. 

Progress in Plumbing Standardization, M. Warren Cowles. 

Forenoon—Plant Management and Operation Division 

A Survey of Water Main Extension Policies, L. A. Jack- 
son. 

Development of Houston’s Water Supply, G. L. Fugate. 

Discussion, L. R. Howson. 

Protection of Buffalo’s Pumping Station Against Service 
Interruptions, L. A. Bergman. 

The Control of Automotive Equipment, L. A. Geupel. 

Afternoon—Plant Management and Finance Division 

(Joint Session) 

Relation of Meter Rates to Distribution System Condi- 
tions, C. H. Capen, Jr. 

Meter Reading and Commercial Department Operation, 
K. K. King. 

Cost of Meter Repairs, A. P. Kuranz. 

— < Committee on Meter Specifications, S. F. New- 
irk, Jr. 

Special Rates and Free Water Service, Dale Maffitt. 

Discussion led by Ross Dobbin. 

Papers to be Presented by Title Only 

Toronto’s New Purification Plant and Pumping Station, 
A. U. Sanderson and L. F. Allen. 

Some Problems in the Design of a Pumping Station, Edu- 
ardo Molina. 

Six Centuries of Water Supply in Mexico City, Alfonso 
Villa-Acosta. 


Past President of A.W.W.A. Twice Honored 





Cornmission, was 
during the recent 
convention of the 
Southeastern Sec- 











aaa honored in his distinction. Next month his Alma Yankee” after all. 
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Receives Honorary Degree from Alma Mater 


James E. Gib- own home town by being voted the Mater, the University of Arkansas, 
son, Chief Engi- Geo. W. Fuller Award for engineer- will confer on him the honorary de- 
neer and General jng acumen and his contributions to gree of Doctor of Science. 

Manager of the present day water works practice, 
Charleston, S. C., and his leadership in the Section and ceived from President Fulbright of 
Water Works the National Association of which he the University of Arkansas, only a 
is a Past-President, an Honorary short time prior to the Charleston 
Member, and a Diven Medalist. 

On the heels of this recognition it elated, too, to learn that “Doc” Gib- 
tion of A.W.W.A. was also announced that Mr. Gibson son (soon to be) is a native of the 
in Charleston, will in June receive other honors of “Slow Train” State and not a “Dam 


The above advice had been re- 


meeting. Many southeasterners were 
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ILLINOIS SECTION 


Stages 33rd Annual Meeting in Quincy April 28-30th 


ONSIDERING the extreme 
C southeastern location of 

Quincy, with respect to the 
territory served by the Illinois Sec- 
tion of A.W.W.A., the registered 
attendance of 150 at its recent an- 
nual meeting proved encouraging 
to those who have been putting 
new life into this long established 
Section, which has such a high po- 
tential in membership and meetings 
attendance. 
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Chairmen 
(Retiring) 
George B. Prindle 
Supt., Water Wks. 
Highland Park 


(Incoming) 
H. H. Gerstein 
Div. of Purification 
Chicago 


The filter plant of Quincy, on the 
Mississippi, was one of the earliest 
of the rapid type plants in Amer- 
ica. It was here that one George 
Bull developed the iron-lime method 
of coagulation, the source of the 
coagulant being scrap iron and 
sulphuric acid or chlorine. How- 
ever, the price of chlorine at that 
time made its use _ prohibitive. 
Considerably later much was heard 
of the so-called “Bull Pot,” which 
the courts declared an _ infringe- 
ment on the Ornstein chlorination 
patents, because of its use in 
chlorination and not for coagula- 
tion. 


At the Quincy plant, visited on 
the closing day, was seen the most 
modern method of recarbonation— 
namely direct absorption of CO, 
gas produced by under water gas 
burning, first applied at Oklahoma 
City and described by L. H. Scott 
and F. C. Abbott in the October 
1939 issue of WATER WoRKS 
AND SEWERAGE. This  develop- 
ment won for Mr. Scott, Sup’t. of 
Filtration at Oklahoma City, the 
George W. Fuller Award from the 
Southwest Section for 1939. 


Following the filter plant inspec- 
tion, the Quincy plants of the 
Gardner-Denver Co., makers of 
water and sewage pumps and air 
compressors, and the Dayton-Dowd 
Pump Co. plant were visited. 
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Entertainment 

To use the highlight of the en- 
tertainment was the “Fellowship 
Hour,” staged on the second after- 
noon. We would name it the “Con- 
viviality Hour” as a more exact 
description of what it actually was 
—(see Figs. X. Y, Z, etc.). Follow- 
ing thereon came the Annual Din- 
ner, at which it was hard to tell 
who the toastmaster was—the “con- 
vivialized” Chairman George Prin- 
dle or droll Paul Hanson, the latter 
being the official master of fun- 
poking, who did a splendid job. 
After all this, came the imported 
St. Louis floor-show which cost 
manufacturers’ representatives 
something more than the regular 
registration fee. 
Program Highlights 

The high-light of the technical 
sessions were two papers of the 
“We'll tell you, if you’ll tell us” 
variety. The first was that titled 
“What the Salesman Can Offer a 


Elected 
Fred W. Hartmann 
Chicago 
National Meter Div. 
(New Vice-Chm.) 


Honored 
Frank Amsbary, Jr. 
Champaign 
National Director 
(Vot. Fuller Awd.) 
Water Works Operator” — by a 
salesman who should make his liv- 
ing pulling laughs on the lecture 
platform if he ever gets out of a 
job selling water works equipment. 
The second was the voice from a 
serious minded young operator, 
who revealed “What an Operator 
Expects from the Water Works 
Salesman.” It is doubtful that these 
two papers will read as well as they 
“listened” when presented, but 
they will prove interesting and en- 

tertaining—so watch for both. 

The other highlight was the 
heart-to-heart exchange between 
operators and designing engineers 
on “Items in Plant Design Which 
Should be Considered from the Op- 
erator’s Standpoint.” Then the re- 
ply of engineers “before the bar,” 
explaining why everything the op- 
erator may expect can’t always be 
supplied. 


Two Important Bills Endorsed 

Amongst resolutions passed were 
those endorsing two bills of import. 
ance now before the State Senate. 

Senate Bill 396, if passed, wi} 
Create a Water Works Operatory’ 
Examining Board, to classify ang 
establish the fitness of water works 
operators in Illinois. 

The second Bill is apparently an 
outgrowth of the Manteno State 
Hospital typhoid outbreak in which 








Chief 
C. W. Klassen 
Springfield 
State San. Engr. 
(A remarkable re- 
view, his) 


Sec’y-Treas. 
H. E. Hudson, Jr. 
Chicago 
Water Pur. Div. 
(Doing a good job) 


it was surprisingly shown how 
limited were the actual powers of 
the State Department of Health, in 
respect to enforcement of regula- 
tions and orders pertaining to 
water supply. Senate Bill 397 is 
titled “An Act to Control Installa- 
tion, Operation and Maintenance of 
Public Water Supply Works in 
Illinois.” 

An Act of 1939, also endorsed, is 
that regulating well drilling by 
requiring drillers to secure per- 
mits; also that drill cuttings, when 
desired, be supplied the State Au- 
thority. A resolution passed 
recommended that this Act be 
placed under the State Department 
of Health instead of the Depart- 
ment of Mines and Minerals, where 
it now resides with only partial 
enforcement. 


Fuller Award to Amsbary 

To Frank Amsbary, Jr., Manager 
and Supt. of the Illinois Water 
Service Co. at Champaign, was 
voted the coveted Fuller Award for 
1941. 

In making the announcement at 
the Annual Dinner, L. R. Howson, 
President Elect of A.W.W.A., stat- 
ed that in addition to the fact that 
Frank, Jr., was born and raised a 
good water works man, by his ven- 
erable “dad” who preceded him, he 
had proved a civic leader and all- 
round citizen in his community. In 
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consequence, the award is “In rec- 
ognition of his valuable contribu- 
tions to his profession, to A.W. 
w.A., and to his community.” So 
reads the citation. 

(The Amsbary case is something 
of a reminder that in Illinois there 
seem to be a number of cases in 
which fathers raise their boys to 
be water works men. At Quincy, 
W. R. Gelston, Jr. has within the 
year stepped into the shoes of his 
appreciated father, whose life was 
snuffed out in an automobile acci- 
dent. Then there is the Trentlage 
father and son combination at El- 
gin. And, M. M. Symons’ boy 
‘Noe’ George left the Danville 
water works to become Chief Chem- 
ist of the Buffalo, N. Y. Sewage 
Works, where he now deals with 
the used water supply of that city 
for the benefit of other water sup- 
lies. —Ed.) 


Officers Named 
Officers for the next year are: 


Chairman 
H. H. Gerstein, San. Eng’r., 
Water Purification Division 
Chicago 
Vice-Chairman 
Fred W. Hartmann, Dist’r. Mg’r., 
National Meter Division 
Chicago 
Sec’y-Treas. 

Herbert E. Hudson, Jr. San. Eng’r., 
Water Purification Division 
Chicago 
Trustees 
Clifford Fore, Sup’t. Filtr., 
Carbondale. 

H. L. White, San. Eng’r., Urbana. 
(Serving as National Director is 
Frank W. Amsbary, Jr.) 


Technical Sessions 


Chairman, George Prindle, 
Highland Park, Presiding 


(We regret the necessity of lim- 
iting the length of this report but 
inflexible space limitations dictate 
that those topics having the least 
general interest will have to be 
dealt with very briefly.—Ed.) 

“Obtaining the Correct B-Coli 
Index,” by Ralph E. Noble, Princi- 
pal Bacteriologist, Board of Health, 
Chicago. 

Mr. Noble reported on a series of 
studies of the B-Coli Index deter- 
mination, evaluating the worth of 
samples of various sizes, in seeking 
a more dependable Index No. with 
the present standard method. In 
brief his work indicated no gain in 
the use of 50 cc. or 100 cc. por- 
tions, unless it be reduced labora- 
tory work to plant the larger por- 
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Edw, E. Alt, Sales Engr. 
Chicago Bridge & Iron Co. 


W. R. Gelston, Jr. 
Supt. ofWater Works 
Quincy, Ill. 


L, A. Nalefski 
Chemist, Water Dept. 
Decatur, JU. 


tions than the 5-10 cc. tubes. In 
fact a higher index resulted from 
the 10 cc. tubes for equal total 
volumes tested in the 10 cc., the 50 
ce. and 100 cc. fermentations. 


An interesting revelation was the 
fact that in the 1 cc. portion test 
(and all lesser amounts), the most 
correct Coli Index resulted from 
those series in which 50% of the 
tubes showed positive and 50% 
negative. 

Others present revealed that ex- 
perience elsewhere had indicated 
no advantage from testing 100 cc. 
portions as against 5-10 cc. por- 
tions. 





M. M. Symons, Chief Engr. 
Interstate Water Co., Danville 
(46 years of continuous service) 


G. F. Stoldt, Supt. 
Water Dept., Jacksonville, Ill. 


(Prize-winning gadgeteer) 
John R. Baylis, Physical Chemist 
Bureau of Engineering, Chicago 
(His surface wash started something) 


“Military Field Water Supplies” 
—by Thomas T. Quigley, Sales 
Engr., W. & T. Co., Chicago. 

Mr. Quigley was prevented from 
attending. His paper, read by Mr. 
Abplanalp, an associate, briefly re- 
viewed procedure in field water 
supply practice in the U. S. Army, 
and described Wallace and Tiernan 
contributions of the speedy 1941 
model 2% ton water purification 
truck—a complete unit for coagula- 
tion, filtration and _ sterilization, 
capable of 45 m.p.h. speeds and 
purification of 100 g.p.m. at filtra- 
tion rates of 10 gal./sq. ft./min. 

For combat forces a smaller two 
unit outfit is supplied, weighing 
450 lbs. Through its 17 inch pres- 
sure filter is capable of turning out 
50 gal./min. at the (10 g.p.m./sq. 
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ft./rate) to give a safe chlorinated 
water of 10 or under turbidity. 
Back washing of both types must 
be done with unfiltered water when 
clear water is not stored. Each 
combat Engineering Division is 
supplied four of the smaller outfits, 
each regiment one of the larger. 

“Protection of Water Works 
Structures” by Horace R. Frye, 
Ass’t. Sup’t., Water Department, 
Evanston, IIl. 


In Mr. Frye’s absence his paper 
was read by Mr. Amsbary. It told 
of the Evanston practice, since 
1937, of having one man charged 
with the inspection of structures 
and recommendation of the protec- 
tion work needed. A paint crew 
has been established for some time, 
and besides water works jobs 
painting for other city departments 
is done at actual cost. 


Citing experiences with 3 elevated 
tanks, the cost for repainting at 
five year intervals had been $75 
per yr./per tank. To paint the 1 
m.g. tank cost $658—the applica- 
tion on interior being 3 red lead 
coats and one of aluminum. Sub- 
merged surface test panels had in- 
dicated no protective painting 
tested proved good for more than 
2 years without requiring atten- 
tion. 


Since July 1939 the larger tank 
had been protected with the cath- 
odic system, involving 5 graphite 
electrodes and a copper-oxide recti- 
fier. Breakage of electrodes, due 
to ice, had been the chief problem. 
As a result the more recent elec- 
trodeless system was being tried, 
consisting of little boxes attached 
to the exterior tank walls in place 
of electrodes. For past 3 months 
current at 5.6 amps. and 17 volts 
indicated the electrodeless system 
more expensive to operators than 
that with electrodes. Inspection 
had indicated satisfactory protec- 
tion, however. Mr. Frye closed 
with the following suggestions: 
(1) Annual inspection, repair and 
repainting programs. (2) Operate 
such program with city labor. (3) 
Choose coatings only on basis of 
proven endurance under similar 
conditions. (4) Do not overlook 
cathodic protection as an economy 
measure having considerable prom- 
ise of a number of advantages. 


Mr. Amsbary, with one tank 
cathodic equipped at Champaign, 
has well water. To preclude freez- 
ing, the winter routine is a replace- 
ment daily of 33 per cent of tank 
volume by letting the tank level 
drop that much before each re- 
filling. 
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(Second from left) 


Serendding president “N. J. H.”; 
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Hospitality 
(second from 


Hour 
right)—Alt, 


Lingnor, 


Brune, Tolburg et al. serenading tha 


serenaders, when Hospitality Hour Chairman Dallach, suspecting something, whirls around just as the camera clicks; (extreme right 
the secretary’s comely better half, Mrs. “Herb” Hudson of Chicago, is the attraction in this picture. ) 


“Unique Experience With Chlor- 
ine” by George B. Prindle, Sup’t. 
of Water, Highland Park, IIl. 


Mr. Prindle to add “umph” to 
the program (as he said) unrav- 
eled his story of “The Mystery of 
a Dirty Pool.” The case was the 
pool of elite Highland Park, where 
0.5 p.p.m. residual chlorine as 
chloramine was maintained. The 
chlorine entered ahead of the 
pressure filters, as did the alum 
from the always questionable alum 
pot. An occasional bad sample re- 
port came back from the State, and 
broth culture tubes in his (Prin- 
dle’s) laboratory had vile odor. 
Why chlorinate ahead of the filter 
was the question coming to his 
mind. The chlorine feed (no more 
—no less) was changed to the filter 
effluent. With it disappeared the 
bad sample experience and likewise 
the vile culture-tube odors. And 
thus the question remained—“Why 
chlorinate ahead of the filters 
rather than beyond?” 


Another question raised was why 
use thiosulphate in samples col- 
lected and shipped uniced to the 
State Laboratories? Others also 
questioned the excess thiosulphate 
method of removing the chlorine 
effect, in contrast with neutraliza- 
tion with broth culture media in- 
stead. Samples of thiosulphate 
treated waters (pool and drinking) 
seemed to give unexplained high 
counts frequently. 

Others present had _ switched 
chlorine application from effluent 
to influent, without noting any dif- 
ference in pool results. 

Linn Enslow remarked that his 
experience with pools would indi- 
cate that, with ammonia used, a 
residual of 0.5 parts chlorine could 


not be considered the equal of 0.5 
parts without ammonia (either con- 
tributed by bathers or added). 
When the 0.5 residual was set as a 
pool requirement by the Committee 
of the State Sanitary Engineers 
Conference, ammonia had not been 
considered. With ammonia, and 
particularly at times of boosting 
the alkalinity (pH) of pool water, 
the rate of kill slowed appreciably 
and sample neutralization or pool 
side planting would reveal such. 
With ammonia about twice the re- 
sidual should be carried as with- 
out, and could be without com- 
plaint. 


“What a Salesman Can Offer a 
Water Works Operator” by Edward 
E. Alt, Sales Engr., Chicago Bridge 
& Iron Co., Chicago. 

Mr. Alt said that he had accepted 
the Program Committee’s invita- 
tion with zest, but now the hour 
had come when he could see the 
point of a certain woman in a ma- 
ternity hospital, when she said, 
“Isn’t it exasperating that some- 
thing which is so delightfully easy 
to conceive should be so hard to 
deliver.” With that ice-breaker, 
the first barrier of sales resistance 
of Alt’s audience was down—and, 
he went to work. 








“Just a Settin’ in the Sun” 


( Left )—‘‘Doc” 
Mitchell, Chicago, and John C. 


Buswell and Winnetka’s chemist, Olson; 


Tracy, St. Louis; 


(center )—Permutit's W. H. 
(right)—O. B. Carlisle, Chicago’s 


Engr. Water Works Design, and “Mike” Foley, Hersey Meter Co.’s Chicago manager. 


Salesman to Operator 
and 

Operator to Salesman 

Now we come to the highlight 
of the program already referred 
to, in which the salesman and the 
operator were expected to do some 
“hair-taking down” and come out 
in the open with everything—no 
holds barred. And they did—too. 
We think, however, that the oper- 
ators took some advantage of the 
salesmen by putting their “cham- 
pion” up to be shot at first. How- 
ever, their spokesman was equal to 
the job and interspersed laughs 
throughout the more serious part 
of the presentation. So hear ye! 


Getting into the meat of his 
paper, Mr. Alt pointed out that one 
of the first pre-requisites of a 
water works salesman is that he 
be technically grounded and ac- 
curate. He can and should serve 
as a_ trouble-shooter—particularly 
in following up operations and per- 
formance of the equipment he sells. 
He can and should serve as “am- 
bassador” in settling difficulties 
that may arise between the opera- 
tor and the salesman’s principals. 

The salesman, really interested 
in his job and the operator he calls 
on, serves as a medium in exchange 
of information. He passes along 
methods found to be helpful in 








During the Floor Show and Conviviality Hour 


(1) Entertainment Chairman “Jeff” Abplnap wondering what if the magician should get mixed up in this decapitation trick; (2) 


Woltman, Consulting Engr. of Bloomington, and Lou Birdsall; (4) 
Baylis didn’t realize it, but the wily “Prof” pulled a fast one on John 


(5) A clever young adagio dance team—‘“tops” in fact. 
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and “Prof.” Babbitt (Univ. Ill) has “just swallowed the mouse.’ 
by handing him the tall glass when he saw what was commg, 
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Ouer 700 
SUCCESSFUL COMMINUTOR INSTALLATIONS 
SPECIFIED BY 200 CONSULTING ENGINEERS 


COMMINUTION: —Subsurface, automatic 
screening and cutting of coarse solids with- 
out removal from sewage channel. 





No screenings odor or fly nuisance. 








No manual labor for collecting and dis- 
posal of screenings. 


No clogging of mechanical equipment by 
coarse sewage solids. 


No additional scum formation or floating 
solids. 


Comminution is automatic and trouble 
free, requiring ‘manual attention only for 


lubrication, periodic inspection and simple 


i rs. Fig. 2202—"’Chicago’’ Comminutor, showing how coarse sewage matter is automatically 
sharpe ning of cutte screened and cut into small pieces that subsequently settle out in primary tank and 
prevent clogging of mechanical equipment. 











Trouble-free, Automatic Subsurface Cutting of Coarse Sewage Solids 
Insured By Hydraulic and Mechanical Design of Comminution Structure 


1, BASIN: Standard hydraulic design of Com- 3. CUTTERS: Design of cutting members pro- 


minutor basin accomplishes— vide— 

(1) Uniform distribution of sewage solids on the (1) High cutting rate by cutters and cutting bars 
entire submerged surface of the slotted Com- on the revolving drum and slotted stationary cut- 
minutor drum. ting bar. 


(2) Rejection of stones and metal to prevent dam- 


(2) Causes all rags and solids to be caught and 
age to the cutters. 


cut, recaught and cut by cutters into sizes that 


will pass through the %” to %” drum slots. (3) Simple removal and sharpening of cutting 
(3) Washes large grit particles from rags, thus anaes 
reducing wear on cutters. Shearing stresses and power requirements are 
minimized by the distribution of the cutting ac- 
2. SELF-CLEANING SCREEN: Revolving tion over the entire revolution of the drum. 


slotted drum and stationary cutting and scraper 
bar provide a positive self-cleaning, cutting 4. MATERIALS: Selected for their proven resis- 
screen for all material over %4" to %” in size. tance to corrosion and abrasion. 





COMPLETE DIMENSIONED LAYOUTS AND SEWER FLOW CURVES IN BULLETIN 185-A 


VACUUM— CONDENSATION — CIRCULATING — BILGE 
FIRE — HOUSE — SEWAGE — SCRU-PELLER PUMPS 
AERATORS — COMMINUTORS — SAMPLERS 


2336 Wolfram Street, CHICAGO, ILL. 
Phone BRUnswick 4110 


REPRESENTATIVES THROUGHOUT THE UNITED STATES AND FOREIGN COUNTRIES 
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This cast iron water main : —was recently lower 
laid at-Ft. Jackson; $. C., ‘ under pressure aften23 


in 1917, years’ service. 








“This group of photographs illustrates the lowering of a 16-inch cast iron water main 
at Fort Jackson, South Carolina, in connection with the present National Defense 
program. This line was originally laid in 1917, during the last world war, as shown by 
cast marks (see lower right). The line was lowered under pressure and after 23 years 
of service, no leaks were found and the pipe was naturally in perfect condition. There 


is an offset in this line of about 15 feet, yet nothing but straight pipe was used.”’ 


(The foregoing is a simple transcription of the statement submitted by the contributor 


of the photographs. ) 


Note for Water Works Men: The original use of cast iron pipe made this money-saving operation possible 


case Qmox 


Look for the ““Q-Check’”’ registered trade mark. Cast 
iron pipe is available in sizes from 1% to 34 inches, 

















DIVISION 


230 PARK AVENUE 
NEW YORK CITY 











BEFORE THE BLACK OUT 


AFTER THE BLACK OUT 
This is a view of the same weir as in picture above when the basins were emptied for 
washing in October, 1939. Note the effectiveness of the Black Out treatment as shown 
by the a 


WEST 
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bsence of algae. 


VIRGINIA 


35 E. WACKER DRIVE 
CHICAGO, ILLINOIS 





This is a view of the weir wall when the basins were emptied for washing in May, 1939, 
despite applications of copper sulphate. 





PULP 





ACTIVE CARBON 


The superior ability of 
AQUA NUCHAR Active 
Carbon to remain in suspen- 
sion in water for a long period 
of time prevents penetration 
of sunlight to any great depth 
in the sedimentation basin. 
Since sunlight is one of the 
essentials for algae growth, this 
important characteristic of 
AQUA NUCHAR prohibits 
the propagation and growth of 
algae by "blacking out" light 
penetration. 


See your March, 1941, issue 
of "Taste and Odor Control 
Journal" on "'Blacking Out 
Algae". If you have not re- 
ceived your March, 1941, 
sue, write to our nearest office 
for one today. 





INDUSTRIAL CHEMICAL SALES 


PAPER COMPANY 


748 PUBLIC ae BLDG. 844 LEADER BLDG. 


PHILADELPHIA, PA. 


CLEVELAND, OHIO 
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Miller, Supt. of Water & Elec., Winnetka, and G. H, Ruston, Supt. of Water, Kennilworth, Ill.; (2) 8S. T. Anderson, Adm, 


(1) €. BR. ‘Springfield Water Dept., and Alex. Van Praag, Consulting Engr., Decatur, Ill.; (3) N. J. Howard, President, A.W.W.A., 


Assistant, cone 
an Ear. ng 
solving problems elsewhere. He 
talks to many operators, sees many 
operations and field and plant prac- 
tices, attends many meetings. If 
his eyes and ears are open, and if 
he takes a real interest in the field 
he is serving, he will pick up more 
information in a few months than 
the average operator can obtain on 
one job in several years. The help- 
ful salesman will learn of good 
things and pass them along. Thus 
he may save the operator’s com- 
pany or city a good many dollars, 
and hopes to be instrumental in 
bringing credit to the operator. 

Then there is the social side of 
the picture wherein a salesman 
may make many staunch personal 
friends of those to whom he may 
also sell goods. The operator need 
not and should not feel that a 
salesman is attempting to “buy his 
way into an order” when inviting 
the operator to a ball game, dinner 
or luncheon; for this is frequently 
the beginning of some fine and 
staunch friendships which come as 
the most cherished and pleasant 
part of the selling game. 

For all, that a salesman may 
have to offer, he asks but little in 
return—the first being fair-play. 
And, fair-play means that the sales- 
man be dealt with frankly and told 
the truth, rather than being misled 
or kept dangling while he spends 
his company’s time and money 
(hopefully) only because he can- 
not see what is behind the scenes. 
In brief, all that the salesman asks 
is, a courteous interview and a re- 
gard for the “Golden Rule”—again, 
fair-play. 

“What an Operator Expects from 
a Water Works Salesman” by L. A. 
Nalefski, Chemist, Water Depart- 
ment, Decatur, II]. 

Mr. Nalefski’s paper was, he ex- 
plained, built around many replies 
received in a miniature Gallup poll 
of operators. As the context re- 
vealed, the paper might have more 
descriptively be captioned “What 
the operator should not expect of 
the salesman.” In any event it 
contained some very frank and con- 
structive opinions as well as many 


“ 
= peeves” of some. Here they 
are! 


First—Integrity of the salesman 
was the prime requisite. In short, 
there should be no attempt to mis- 
lead, directly or by inference; so- 
called “white lies” being included. 
Knocking the competitor’s equip- 
ment merely invited more attention 
to it—therefore no gain. The sales- 
man should always recall that the 
day of “‘caveat emptor” has passed. 


Second—Know your product, is 
primary advice to all salesmen. 
Writing to the home office for the 
answers is not interesting, nor is it 
strengthening to the representa- 
tive. He should not attempt to sub- 
stitute something or place mate- 
rials or equipment where there is 
any gamble as to its suitability or 
ability to perform properly—that 
is, unless the installation be ar- 
ranged purely on an experimental 
or trial basis. In other words, the 
salesman should know what and 
where not to sell, as well as where 
and what to sell, if his standing 
and his company’s reputation is to 
go forward and not backward. In 
the sale of processes and chemicals 
the mystery and secret information 


aspect should not be emphasized. 


On the contrary, all patented 
phases should be clearly revealed. 
without being used as a pressure 
measure. 

Third—Intended more for the 
company than the salesman, was 
the general criticism of present day 
bulletins and catalogs which oper- 
ators considered nice stream-lined 
“picture books,” but for the most 
part lacking in worthwhile tech- 
nical information and specifications 
from which the prospective buyer 
might make comparisons or learn 
what he is expected to buy. A word 
from salesmen back to headquar- 
ters concerning this failure of a 
valuable selling aid might improve 
this side of selling. 

(In this last matter both opera- 
tors and salesmen may be inter- 
ested to know that the Association 
of Business Paper (A.B.P.) has 
for the past 18th months been mak- 
ing a strenuous effort to persuade 
manufacturers in the _ technical 
field, such as the utility field is, to 
employ what has been termed the 
“Tell-All” type of copy in their ad- 
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Chairman of the Section; (4) W. A. Dallach, Sales Engr., Crane Co., Chicago, and O. T. Birkness, W. & T.’s 
(5) Geo. White, Mueller Co., Decatur, Ill., and L. J. Lindberg, Clow-National Co., Chicago. 


vertising and _ trade literature. 
Amongst publishers there is a gen- 
eral feeling that readers have been 
“stream-lined” to death, and find 
that the real information needed is 
hard to get in printed form. The 
movement is having some good ef- 
fects on those who can boast qual- 
ity products as well as color and 
stream-lining.—Ed.) 

Amongst the _ so-called ‘“pet- 
peeves” of operators Mr. Nalefski 
listed the following: (1) The sales- 
man who overstays his welcome, 
wants to learn much and return 
little. (2) The salesman who fails 
to come to the correct person, or 
he who by-passes the operator in 
attempts to sell the big-boss first, 
or to get an order from city hall. 
(3) Confusing methods of present- 
ing prices. (In this regard Mr. 
Nalefski cited the clean-cut method 
of quoting practiced by chemical 
manufacturers.) (4) The question- 
able method of establishing local 
dealer representation in order to 
allow discounts, or bring local pres- 
sure in making sales. (5) Paint and 
boiler compound salesmen’s meth- 
ods are a real peeve. (6) Using the 
“Wine, Women and Song” method 
of getting on the inside seems to 
be an increasingly doubtful method 
of building up business of a sub- 
stantial or lasting nature. If the 
latter does not work at home the 
same consideration should be given — 
to it at Conventions, where sales- 
men are frequently taken advan- 
tage of, added Mr. Nalefski. 

One might imagine that there 
was a considerable voice heard 
from the floor concerning both 
sides of the picture. However, 
nothing was said which had not 
been covered in the two papers and 
there was no note of disagreement 
heard on either side. Operator; 
were free to concede that they did 
learn much from the “Ambassadors 
of Commerce’’—i.e., other than the 
paint and boiler compound rack- 
eteering variety. 

“Recent Federal and State Tax- 
ation Affecting Water Works” by 
Clyde H. Hunter, C.P.A., Quincy, 
Ill. 

Although Mr. Hunter’s analysis 
of the taxing situation proved in- 
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(4) John A. Goetz, Supt., and F. L. Coventry, Chemist, Matoon (Ill.) Water Dept.; (5) John W. Krouse, Chief Engr., La Greaet 
Ill., and Roy A. Metz, Supt. Water and Sewerage, Carthage, Ill. ge, 


teresting in general, the slight part 
applicable to water works was a 
disappointment — chiefly because 
municipal plants are not affected, 
and only 10 per cent of the 625 
public water supplies of Illinois 
are company owned. Concerning 
Federal control of wages and 
hours, there had been no complaint 
of note from water utilities. 


In Illinois, Social Security op- 
erated by the State extends to mu- 
nicipal employees if the _ city 
chooses to contribute the required 
3% per cent on wages and limited 
salaries. The employee contributes 
the difference required to provide 
the security pension of $10.00 
weekly minimum. Amongst others, 
Quincy had recently adopted this 
optional system. He mentioned 
Senate Bill 202, prescribing for 
payment for main extensions by as- 
sessing properties benefited. He 
said it would probably pass. 

As to Federal Income Taxes, now 
paid by all municipal employees as 
well as others, Mr. Hunter listed 
what is in store if the proposed 
Treasury revision goes into effect 


for net salaries and income. These 
are: 

Net Present Proposed 
Income Tax Tax 
$2,500 $ 11 $ 72 
$3,000 31 152 
$4,000 70 312 
$5,000 110 506 


Astounding Supreme Court 
Decision Revealed 


“Water Supply Problems and the 
Manteno State Hospital Typhoid 
Outbreak” by Clarence W. Klassen, 
Chief Engineer, Illinois State Dept. 
of Health, Springfield, Ill. 

Mr. Klassen’s absorbing and well 
prepared paper described the Man- 
teno typhoid outbreak, its cause 
and effect, and cited the astonish- 
ing Illinois Supreme Court deci- 
sions in the case, which refused to 
admit the dependability of the 
standard coli-test as an index of 
dangerous pollution. The grounds 
for such are later quoted, the de- 
cision reversing the lower court 
which held the Director of Walfare 
responsible in not heeding warn- 
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ings of the State Department of 
Health of the pollution found in 
the well supply over a period of 
several years. The hearings in this 
case had revealed that the Depart- 
ment had an inadequate power of 
control over the public water sup- 
plies of the State, resulting in get- 
ting a bill into the present legisla- 
ture which will provide the Depart- 
ment of Health with ample powers 
for correction enforcement. 

Mr. Klassen described and pic- 
tured by slides the methods pur- 
sued at the Manteno hospital un- 
der his direction to suppress the 
disease. Chlorination in heavy 
concentration was installed. As 
soon as possible a filter plant was 
built—providing pre- and _ post- 
chlorination. All wastes, includ- 
ing garbage, was disposed of by 
boiling, evaporation and incinera- 
tion in 22 coal-fired hanging caul- 
drons, 300,000 gals. being thus dis- 
posed of, requiring 20 tons of coal. 

At Manteno 4 deep wells, inade- 
quately cased into limestone, had 
shown pollution existing for 8 years 
when, suddenly leaking sewers 
through rock fissues brought down 
453 persons with typhoid and re- 
sulted in 60 deaths—the highest 
death rate per 1,000 cases on rec- 
ord for the U. S. Interestingly, the 
coli index in Manteno’s water had 
followed in exact parallel the pop- 
ulation increase—i.e., the increas- 
ing demands on the wells. Of un- 
usual interest is the fact that with 
the severest pollution (reaching a 
coli index of 240,000 during the 
outbreak) typhoid organisms were 
actually isolated. This instance 
represents only the 13th time on 
record for such isolation from a 
water supply. 

Mr. Klassen’s paper disclosed 
that the Department had repeatedly 
submitted warnings to the hospital 
authorities, and recommended 
chlorinaion without avail. As a 
result the State Director of Wel- 
fare was tried and indicted for dis- 
regard of duty and negligence. An 
appeal brought the case to the 
State Supreme Court, resulting in 
reversal of the trial court’s verdict 
of guilty. The new verdict was 
based on the Court’s contention 


that, since nothing had happened 
during the 8 years of so-called dan- 
ger warnings of the coli test that 
such findings rather proved the 
source of supply safe than to the 
contrary. Since this decision of 
one of the country’s highest courts 
constitutes the first interpreation 
of its kind on record, to our knowl- 
edge; and will rather astound pub- 
lic health authorities who will be 
faced with the question of what 
must be done to prove conclusively 
that water supply containing colon 
organisms in excess of the permis- 
sible coli index is actually danger- 
ous, it is well to quote certain par- 
agraphs from the decision in the 
exact words of the Court, to wit: 
“These analyses of drinking 
water are made by chemists and 
bacteriologists and not by med- 
ical doctors, nor by any one qual- 
ified to express any medical opin- 
ion” * * * “The most that can 
be said for any of these 158 ex- 
hibits, is that it showed the water 
to be either positive or negative 
as to coli aerogenes.” * * * “It 
appears from the record that coli 
aerogenes or colon bacilli in 
water may be friendly or inim- 
ical, and that the mere presence 
of colon bacilli in water proves 
exactly nothing, so far as typhoid 
fever is concerned. * * * * “Tt 


further appears that this type of 
bacillus is present in the air one 
breathes, in milk, on fruit and 
practically everywhere.” 


“It is further apparent that 
colon bacillus may be of the 
fecal or non-fecal type and that 
so far as typhoid is concerned, it 
is only the fecal type from man 
alone (not other animals) that 
can spread disease. The typhoid 
bacillus could not possibly have 
been identified by the laboratory 
means used in any of these re- 
ports (Referring here to the 
standard water examination in- 
volved prior to the outbreak.— 
Ed.) and none of them is of any 
value to the People in an at- 
tempt to prove the guilt of the 
defendant.” “Even if these re- 
ports were of any probative value 
they would necessarily tend to 
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disprove, rather than prove a 
case against the defendant. The 
water from these wells was con- 
sumed by all the inhabitants of 
Manteno for more than 8 years 
prior to this epidemic. This test 


(for coli) over a period of 8 
years, if looked upon as a labora- 


tory experiment, would go a long 
way toward proving that the water 
was actually safe for human con- 
sumption, because there is no 
evidence of any abnormal condi- 
tion as typhoid occurring during 
that period of time. It is difficult 
to think of any better proof that 
could be offered that the water 
was free from the typhoid bacil- 
lus and that the epidemic was 
not water borne.” (The underlin- 
ing is ours.—Ed.) 


[We submit that ordinarily this 
astounding decision would be some- 
thing to think about. But, it was 
brought out in the discussion fol- 
lowing Mr. Klassen’s paper, that 
the methods pursued in the prose- 
cution of the venerable and highly 
regarded Director of Welfare, and 
consideration of his record, had all 
to do with the Supreme Court’s 
acquittal.—Ed. ] 




















Operators’ Session 


Chas. H. Spaulding, Springfield, 
lll., presiding. 

This was the session in which 
operators came prepared to tell the 
world (hopeful that designing en- 
gineers would hear too) what is 
wrong with water works design 
from the operators’ viewpoint. 

Topic: Items Which Should Be 
Considered in the Design of Water 
Works Plants from the Operators’ 
Standpoint. 

W. M. Olson, Sup’t. of Filtration 
at Winnetka, IIll., was first on the 
list. His severel suggestions in- 
cluded the following: Fuel oil 
tanks get sludged and should be 
provided with a clean-out manhole; 
provide cooled water fountains for 
visitors ; open basins should be pro- 
vided with a hand hold above water 











line to preclude drowning of those 
who may fall in; the raw water 
Venturi tube should be ahead of 
carbon application to preclude 
sludging; for holding or conveying 
carbon suspensions corrosion re- 
sitant materials (C.I., copper, rub- 
ber hose) should be employed; 
wherever carbon is applied a short 
rapid mix should be provided; fil- 
tered water storage basins should 
be of a design permitting removal 
from service for cleaning; there 
should be an emergency source of 
power for operating all plant units; 
all water into and out of plant 
should be accurately metered. 


F. L. Coventry, Sup’t. of Purifi- 
cation, Mattoon, IIl., had the fol- 
lowing suggestions: 


Dry feed machines are usually 
too few; recomended minimum of 
3 for coagulation and 5 for soften- 
ing. (At this point someone whis- 
pered in our ear—Chicago is to 
have 55 dry feeders in its new fil- 
ter plant.) In disposal of softening 
sludge, a concentrating or thicken- 
ing tank should provide for return 
of supernatant and drawing off a 
sludge of 5 per cent solids or bet- 
ter. Recarbonation equipment is 
commonly too small, because 10 per 
cent CO, is about as rich as prac- 
tical and liquid scrubber losses 
amount to 25 per cent; diffuser 
plates become clogged and 1/32 in. 
perforated grids permit marked 
loss of CO, at surface. Believes 
that allowances for a 40 per cent 
overall waste to be the correct fig- 
ure for CO, in recarbonation. 


Regarding clear wells, there 
should be a bypass -from filter ef- 
fluent header direct to pumps to 
permit work in clear well while out 
of service; provide rings in the 
ceilings for lifting pumps, etc.; 
check valves should be located as 
far as practical beyond pumps; 
chlorine bleed vents should be pro- 
vided for degassing all chlorina- 
tors; visitors do not think that 
down spouts from roofs should spill 
into filters or basins; some scheme 
for saving of expensively treated 
basin water, incident to basin 


A. 
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Marquette, Wis.; (3) Wm. J. Hodgson, 


(7) B. P. Spann, Publicity Mgr., Gardner-Denver Co., Quincy, Ill.; (8) James 


drainage for cleaning, should be 
provided. 

John Baylis, in reply to a ques- 
tion, stated that no decision had 
been reached concerning sludge 
disposal at the Chicago plant. It 
may have to be carted away at cost 
of $100 per day. 

Linn Enslow wondered if this 
valuable “precipitated chalk” from 
softening might not be taken by 
paper board or box-board plants for 
use as “filler,” since precipitated 
chalk of commerce is used for this 
purpose in producing many filled 
papers and cardboard. Possibly 
some mill might even pay for the 
material, in addition to hauling it 
away. Sewage sludge is sold in 
this manner and softening sludge 
might well be found marketable at 
some profit. 


Clifford Fore, Sup’t. of Filtra- 
tion, Carbondale, Ill., agreed with 
Coventry that hoisting facilities 
are important to operators. He 
added that chemical storage ar- 
rangements are usually weak, and 
chemical lines should run to sev- 
eral points. The larger the outlet 
from settling basins the better. 

Mr. Spaulding (presiding) in an- 
swering a question, stated that the 
order of chemical application some- 
times made quite a difference. In 
softening, if iron is the coagulant 
it functioned to better effects when 
added ahead of the lime when ef- 
ficiently dispersed. Alum, on the 
other hand, did a better job follow- 
ing the lime. 


G. H. Ruston, Sup’t. of Water, 
Kenilworth, Ill., recommended de- 
sign to relieve operators of janitor 
work by leaving out dust collecting 
ornamental works and providing 
dust prevention equipment; provi- 
sion of more adequate floor slopes 
to drain sumps; suggested a port- 
able revolving wire brush for clean- 
ing piping, flanges, etc., prepara- 
tory to painting; bolt heads, most 
difficult to clean, should be cad- 
mium plated; a complete set of all 
small tools and accessories to be 
required should be supplied with 
every new plant, as part of the 
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construction contract. A complete 
set of manufacturers’ instructions 
should also be supplied for various 
equipment, preferably an extra set 
for the safe. 

M. M. Symons, Chief Engr., Dan- 
ville, Ill., convinced that every de- 
signer should serve an apprentice- 
ship as a plant operator, related 
troubles with adjustments on a 
popular make of dry-feeder and 
decided to build his own at a cost 
of $17.45. He said that he could 
recommend the Symons Feeder as 
easy to adjust and adequately ac- 
curate. 


Pumping Stations and 
Distribution Design 


A. E. Anderson, Sup’t. of Water, 
Moline, Ill., plead for greater ac- 
cessibility of valves, checks, etc., 
in pumping stations and valve pits. 
In pits clearance should be 4 in. 


as minimum between wall and 
valves. 
J. O. Forten, Sup’t. of Water, 


Glen Ellyn, Ill., advocated making 
manholes oval shaped to permit two 
men to work together face to face 
in them, the long way of the oval 
to be 40 inches as minimum, better 
48 inches. 

S. T. Anderson, Springfield, IIl., 
mentioned Eastman’s ‘Recordak,” 
a form of camera for reproducing 
plans, sketches and other docu- 
ments. The equipment, procurable 
on a rental basis, had been a great 
boon to the Springfield Water and 
Light Department. He suggested 
that the operator should examine 
plans for weaknesses ahead of con- 
struction, and not later pin all the 
blame on the engineer. 

H. S. Merz, Sup’t. of Water, Rock- 
ford, Ill., contributed amongst 
other suggestions the following: 
Steam boilers might be set higher 
to advantage; Venturi meters lo- 
cated only in readily accessible lo- 
cations or pits; mains in general 
larger; and, recording equipment 
supplied for metering study. 
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Control of Well Drilling by H. L. 
White, San. Engr., Univ. of Illinois, 
Urbana, constituted a report of the 
section’s Committee on Well Drill- 
ing, of which Mr. White is chair- 
man. The report stated that well 
contractors as well as municipal 
officials were all for regulation of 
well drilling practices and control 
of ground water takings. The com- 
mittee recommended that the State 
Department of Health, with 21 Dis- 
rict Engineers on the job, should 
be entrusted with ground water 
regulation, rather than other State 
agencies as at present. Under the 
present Act of 1939 obtaining of 
a drilling permit had amounted to 
little more than the filing of in- 
tent to drill at a specific location. 
The Section, by resolution, voted 
and endorsed the recommendation 
that ground water control be trans- 
ferred to the Department of Health 
and that the good work of Mr. 
White and his committee be con- 
tinued. 


National Defense Session 


Chairman-Elect, H. H. Gerstein, 
presiding. 

The closing session on the third 
day was devoted to “Water Supply 
in the National Defense Program.” 
It proving necessary for this re- 
porter to leave the meeting before 
this session it is possible to give 
the papers presented only in a very 
sketchey fashion. 

The “General Problem” was first 
outlined by Mr. Paul Hansen, Con- 
sulting Engineer of Chicago, with 
specific considerations to mid- 
western areas not concerned with 
the likelihood of aerial bombing 
attacks. The most interesting por- 
tions of Mr. Hansen’s review was 
a review of the types and design 
of water supplies for cantonments 
and military bases in Illinois, com- 
prising combinations of a domestic 
supply from wells and general sup- 
ply from surface sources, for the 
most part involving filtration or 
softening plants. 









“Protection of Water Works 
Against Sabotage” as discussed by 
Mr. Joseph Horn, Special Agent 
from the F.B.I. Office in Springfield, 
Ill., constituted a general state- 
ment as to the workings of spys 
and saboteurs, and basic protective 
measures designed to defeat their 
aims and intent to damage essen- 
til plants in general. Mr. Horn 
particularly stressed the need for 
careful scrutiny of employees. He 
also urged water works managers 
to communicate information, which 
might prove of importance to the 
F.B.I., to their nearest agent. The 
dovetailing of such bits of informa- 
tion from several sources might 
well disclose a picture of impor- 
tance otherwise unobtainable. 

Experiences in “Building Canton- 
ment Water Supplies Under Diff- 
culties” were related by Chas. B. 
Burdick, of Alvord, Burdick and 
Howson, Chicago engineers, re- 
sponsible for a number of these 
systems rushed to completion in 
4 to 5 months whereas in no emer- 
gency 2 years would be required 
for the same job. Unlike supplies 
for cantonments in World War No. 
1 the modern mechanization of 
armies required far larger base 
areas for training, and locations 
far removed from municipalities 
which might otherwise be drawn 
upon rather prevalently for water 
supply as in World War No. 1. 

President N. J. Howard sched- 
uled to review “Canadian Experi- 
ences in Protecting Water Plants” 
was prevented from delivering his 
talk, due to the necessity of return- 
ing to Canada after the second day 
of the meeting. 

The meeting closed with the 
afternoon inspection trips to the 
Quincy Water Works, and the pump 
manufacturing plants of the Gard- 
ner-Denver Co. and the Dayton- 
Dowd Co. 
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EXPERIMENTAL DIGESTION 


A Study of the Efficacy of Activated Carbon on Digester Behavior and Sludge 


NUMBER of sewage works op- 
A operators and_ investigators 
have reported on the effects of 
activated carbon on sludge digestion. 
The results have varied widely and 
with rather slight correlation, but no 
attempt will be made here to abstract 
the results of these earlier studies 
and plant scale measurements which 
have been reported in the literature 
for the most part. 
The South Sewage Treatment 
Works of Lancaster, Pa., placed in 
operation during May, 1935, had ex- 
perienced a variety of operating dif- 
ficulties with sludge digestion and 
disposal. With these experiences 
resh in mind, it was decided to 
initiate a series of experimental di- 


Quality at Lancaster, Pa. 


By GORDON J. WIEST 
Chief Chemist,“ Sewage Treatment Works 
CHESTER, PENNA. 











The Author 


gestion studies and plant scale meas- 
urements to determine the effects of 
activated carbon on sludge digestion. 
The effects of carbon were studied 





*Previously, Chemist in Charge of the 
Sewage Treatment Plants of Lancaster, 
Penna. 


in parallel with the effects of hy- 
drated lime, which has been so wide- 
ly employed as an aid in digestion. 


The experimental studies were 
planned to be carried on while em- 
ploying a continuous digestion pro- 
cedure, rather than a “batch” diges- 
tion procedure. That is, fresh sludge 
additions were made to the experi- 
mental digestion units daily in a 
manner to closely parallel actual 
plant practice. The studies were 
planned so that observations and 
measurements were made of the va- 
rious factors by which sludge diges- 
tion practice is evaluated. The speed 
of digestion was measured by the 
rate of gas production, the volume of 
gas produced per unit weight of vola- 
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Sketch of Apparatus Used in Digestion Studies 
Fig. 1—Digestion Vessel; Fig. 2—Gas Collection Bottles in Series; Fig. 3—Sludge Charging Flask, for Forcing Sludge 
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D’Orsat Gas Analysis Apparatus. 
(Gas collection bottles in foreground.) 


tile solids added, and by the appar- 
ent reduction of the volatile solids 
content of the digested sludge. The 
quality of digestion was determined 
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by the methane content of the gas 
produced and from the analytical 
data of the supernatant liquors. The 
drainability tests of the digested 
sludge were used to evaluate its de- 
watering properties incident to effec- 
tive drying on sand beds or vacuum 
filters. 

The data reported here is a sum- 
mary of three separate experimental 
digestion studies. In addition, data 
is given which resulted from plant 
scale applications of activated carbon 
to digested sludge incident to de- 
watering and drying on open drying 
beds. 

Digestion Apparatus 

Nineteen-liter glass bottles (8 in 
all) were fitted up to serve as diges- 
tion units. The digesters were placed 
in a room adjoining the laboratory 
and were held in a neck-downward 
position by a frame built for this 
purpose. The temperatures of the 
digesters were controlled by the tem- 
perature of the room, which was pre- 
pared to maintain the varying tem- 
perature conditions planned for the 
experimental operations. Actual 
plant conditions were duplicated in- 
sofar as practicable, and each di- 


Table L 











Portion of Battery of Eight Digesters 
in Temperature Controlled Room. 


gester was fitted in a parallel man- 
ner. A volume of 16 liters of each 
digester was used for sludge diges- 
tion and the difference (three liters) 
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as gas space. The gas produced was 
measured and collected by the dis- 
placement of a prepared solution in 
bottles connected separately to each 
digester. 

Early in the experimental opera- 
tions it was observed that the ad- 
sorption of carbon dioxide in the 
water used in the gas displacement 
bottles effected the accuracy of the 
gas analyses. This was corrected by 
preparing a 10 per cent solution of 
sodium sulphate, made slightly acid 
with hydrochloric acid, for use in the 
gas displacement bottles. Throughout 
each digestion study the same dis- 
placement liquid was used in each 
pair of bottles connected to the di- 
gesters for gas collection and meas- 
urement. The fresh sludge added 
daily to each digestion tank was done 
by developing pressure with an 
atomizer bulb attached to a flask 
containing the sludge. The rate of 


addition was controlled as much as 
possible; however, no actual rate of 
addition may be accurately reported. 
The new sludge, added to each diges- 
ter daily throughout the experimen- 
tal operations, was a mixture of 





Ges Analysis 
% Methane 


79 


57.6) 6-4 
62.6 |662 
Cordon |%9/328|518 


q 


272 |2b.} 332 
2|%2 
129 

64.3) 67.1 
Carbon 681 


67.1 


EXPERIMENTAL DIGESTION 


Table I 
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fresh sewage solids and waste ac- 
tivated sludge removed from the 
primary settling tanks of Lancas- 
ter’s South Sewage Treatment 
Works. 


Very early in the experimental op- 
erations, observations indicated that 
the introduction of air during daily 
sludge additions constituted a prob- 
lem. This was corrected by attaching 
the gas delivery line to a parallel 
pair of bottles, arranged similarly to 
the gas displacement bottles, during 
the time of sludge additions to each 
digester. Thereby, when supernatant 
liquors and digested sludge were 
withdrawn, there was a_ balanced 
pressure in the connected bottles to 
the digester, and, as the sludge addi- 
tion was made the pressure was re- 
turned to the digester without effect- 
ing a built-up pressure. In this ar- 
rangement the introduction of air 
into the digestion vessel was pre- 
vented. 

Gas analyses were made by using 
a rebuilt D’Orsat Apparatus. The 
methane was determined by slow 
combustion. 
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TABLE III 
Average Raw Sludge Analyses 





Series Series Series 
Study— I II III 





Total Solids (%).. 2.8 3.8 3.9 
Vol. Solids (%)... 79.9 75.3 75.1 
0.1 4.7 4.9 


eer 20. 24. 24.6 
Alkalinity (p.p.m.) ... 658. 660. 
Hs (pp.m.) ..... aad 14.7 14.0 
ee 6.2 6.5 6.3 


Temperature °F... 72 64 75 








TABLE IV 


Average Analyses of Raw Sewage 
(Results in P.P.M.) 





Series Series Series 
Study— I II III 





Total Solids ...... 796 798 804 
Volatile Solids ... 558 322 547 
Suspended Solids.. 214 270 210 
Dissolved Solids .. 582 528 594 
B.O.D. (5 day).... 180 186 220 
Nitrogen as NH;.. 14 24 27.5 


CRIGFIGES .0.0.0.0 00.0 103 95 89 
Hydrogen Sulphide 5.0 6.0 6.8 
WEE VOLE: esisccanes 7.5 7.4 6.8 


Temperature °F... 72 66 74 
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The Drainability Test 


The drainability of the digested 
sludges from each digester was de- 
termined at the completion of each 
digestion study by applying parallel 
measured quantities of the digested 
sludges on drying areas of experi- 
mental sand-filter boxes constructed 
as described by Professor L. V. Car- 
penter. The limited quantity of di- 
gested sludge available from each 
digester made it necessary to sub- 
divide each experimental filter box 
into four quarters so that each vol- 
ume of digested sludge was applied 
to a drying area of 1 square foot. 
Laboratory drainability tests using 
the Buchner Funnel “break” test 
were not carried out because of un- 
successful efforts with the vacuum 
apparatus available. Photographs 
and sketches of the experimental ap- 
paratus are shown with this article. 


Experimental Routine 


Three separate experimental sludge 
digestion studies are being reported 
here. These studies were preceded 
by a trial experimental study, the re- 
sults of which are not included here. 
The preliminary test served a useful 
purpose in revealing previously un- 
suspected sources of error and can 
be highly recommended to other in- 
vestigators. The three studies are 
designated as Series I, Series II and 
Series III. Table I summarizes the 
data obtained from all three studies. 

In each study the digesters were 
started by adding sixteen liters of 
crude (raw) sewage. No seed sludge 
was added or used in any of the ex- 
perimental studies reported here. At- 
tention is again called to the fact 
that all of the experimental studies 
described here were operated as a 
continuous digestion procedure, and 
were not carried on in a “batch” di- 
gestion manner. The average analy- 
sis of the crude sewage during each 
study is shown in Table IV. The 
crude sewage was allowed to set at 
the prescribed temperature for each 
study for 48 hours, after which the 
daily or periodic additions of fresh 
sludge was started. The sludge was 
exactly alike in all respects in each 
case except for varying dosages of 
activated carbon and hydrated lime. 
A control digester (that is, one di- 
gester which received fresh sludge 
only with no chemical additions) was 
carried along in an otherwise paral- 
lel manner with each separate study. 

A sample of each fresh sludge 
addition to the digester was com- 
posited for laboratory examination. 
The characteristics of the fresh 
sludges used in the experimental op- 
erations are shown in Table III. The 
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sludge additions were within pre- 
scribed loading limits in all cases, 
and each increment was thoroughly 
agitated with the chemical dosages 
prescribed. The apparatus described 
for preventing the introduction of 
air was used throughout the experi- 
mental operations. 


In Series I and Series II 800 cubic 
centimeters of fresh sludge were 
added daily and the chemical dosing 
was based on the average raw sewage 
flow at the South Sewage Treatment 
Works, which was 5.1 million gallons 
daily. The chemical dosages were 
specifically; as follows: 2 p.p.m., 4 
p.p.m., and 6 p.p.m. activated carbon, 
and 2 p.p.m., 4 p.p.m., and 6 p.p.m. 
hydrated lime. 

In Series III Study 800 cubic cen- 
timeters of fresh sludge were added 
daily to each digester and the chem- 
ical dosages were again based on the 
average flow of raw sewage. In the 
chemical treatment, hydrated lime 
was used for maintaining the pH of 
the digesting sludge between 7.3 and 
7.4, plus specific dosages of activated 
carbon; as follows: 2 p.p.m., 4 p.p.m., 
and 6 p.p.m. The control digester in 
this case was treated with hydrated 
lime alone for pH control. 


A volume of supernatant liquor 
was decanted from each digester 
equivalent to the volume of fresh 
sludge to be added each time. An 
added volume of 150 cubic centime- 


ters of supernatant liquors wag re- 
moved from each digester for use in 
mixing the respective dosages of ac. 
tivated carbon and hydrated lime. 
This procedure was likewise fol- 
lowed for the control digesters in 
each study so that the treatment of 
all sludge additions was maintained 
in a parallel manner. Samples of the 
supernatant liquors from each diges- 
ter were examined daily for pH, alka- 
linity, hydrogen sulphide, and tem- 
perature. Composited samples of the 
supernatant liquors were examined 
weekly for solids and bio-chemical 
oxygen demand. A summary of the 
analytical data for the supernatant 
liquors is shown in Table IT, 


Digested sludge samples were with- 
drawn weekly from each digester and 
were examined in the laboratory. A 
summary of this data is shown in 
Table I. 

Gas analyses were made on a sam- 
ple from each digester weekly and 
the volumes of gas were measured as 
required. Carbon dioxide, oxygen, 
and methane were determined on 
each sample, since facilities were not 
available for a more’ complete 
analyses. 

The drainability measurements on 
each digestion study were made on 
the separate sludges using the ex- 
perimental filter boxes at the com- 
pletion of each study. The drying 
time observations required a period 
of 15 days. The percentage moisture 
of each sludge was determined at the 
time of application to the drying 
area and on the sludge cake every 
three days until the 15-day period 
was ended. The percentage moisture 
reduction was calculated in each case. 
This data is presented in Table V. 


Plant Scale Drainability Tests 


A plant scale test comparing the 
Crainability of digested sludge treat- 
ed with activated carbon and un- 
treated digested sludge was carried 
out at Lancaster’s South Works when 
the problem of sludge disposal be- 
came acute. Previously, as one of a 
number of preliminary corrective 
measures, alum had been tried as a 
conditioning agent for the digested 
sludge applied to the plant drying 
beds. The treatment with alum was 
not successful since the total drying 
time was not sufficiently decreased. 
In the plant scale test with activated 
carbon, the activated carbon was 
added to the digested sludge before 
application to the drying bed. The 
quantity applied was 1 per cent of 
the volatile solids present in the 
sludge. This dosage was chosen as 
the result of earlier small scale ex- 
perimental results. 
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The activated carbon treated 
gludge dried in one-third the time of 
the untreated sludge, and this meth- 
od of treatment afforded an approach 
to the solution of our problem at a 
reasonable cost. The comparison of 
the percentage moisture reduction of 
the digested sludge applied to the 
plant drying beds treated with alum, 
with activated carbon, and the paral- 
lel untreated bed is shown on Graph 
B. The percentage moisture reduc- 
tion of an experimental test compar- 
ing alum treated, activated carbon 
treated, and untreated digested 
sludge is shown on Graph A. 


Graph A 





No. 1 Untreated, No. 2 Alum 
Treated, No. 3 Activated 
Carbon 
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tities of activated carbon rather than 
large dosages. The real interpreta- 
tion of the variable dosages of ac- 
tivated carbon applied to digesters 
remains to be found after a period 
of actual plant practice, which we 
believe would be well justified. 

The use of hydrated lime as con- 
ditioning agent for digesting sludge 
has its value in the operation of di- 
gesters until such a time that meas- 
urements and observations indicate 
that optimum digestion reactions 
have been reached. After optimum 
digestion reactions are attained, it 


appears that the use of hydrated lime 


Graph B 





No. 1a Untreated, No. 2a Alum 
Treated, No. 3a Activated 
Carbon 


Graphs A and B—Rates of Sludge Drying, With Alum vs. Activated Carbon, 
on Experimental and Plant Scale. 


Summary 


The results of the experimental 
studies are inconsistent in some re- 
spects ; however, there are upon care- 
ful evaluation two findings which 
were very definite in each study. (1) 
The quality of digestion, as evidenced 
by the percentage of methane con- 
tent of the gas produced, was higher 
in each study for the activated car- 
bon treated sludges than the sludges 
treated with hydrated lime. (2) The 
drainability of the activated carbon 
treated sludges was better than the 
sludges treated with hydrated lime. 
The improved drainability of digest- 
ed sludges treated with activated car- 
bon was, thereafter, further con- 
firmed by the plant scale test de- 
scribed. 

The basis of determining the op- 
timum dosages of activated carbon 
for the most effective treatment 
points to treatment with small quan- 


has very little value. This observa- 
tion has already been expressed by 
others. The use of small dosages of 
activated carbon, together with hy- 
drated lime for pH control, offers a 
method of speeding up the digestion 
reactions to the point at which ac- 
tivated carbon treatment becomes the 
most effective. 

Since this is a summary of three 
separate experimental digestion 
studies, and in order to present as 
truly representative data as possible 
for comparison, the observations and 
measurements reported in tabular 
form were divided into periods of 30 
days, 60 days, 90 days, and so forth. 

In Series I the rate of gas produc- 
tion shows that the digesters treated 
with activated carbon were best and 
this is confirmed by other indices. 
Series II results are unusual in some 
respects, which might be explained 
by the low temperatures maintained 
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in the operation of these digesters; 
however, the activated carbon treated 
sludges did show slightly better gas 
production than those treated with 
hydrated lime. In Series III the rate 
of gas production increased, with the 
gas indices decreasing to perhaps a 
more steady variation. In Series I, 
Series II and Series III the observed 
differences in reduction of volatile 
solids, between the activated carbon 
and hydrated lime treated sludges, is 
very slight and possibly of very little 
significance. 

The quality of digestion, as shown 
by the percentage of methane con- 
tent of the gas produced, shows bet- 
ter quality for the carbon treated 
sludges in every case. It should be 
noted, too, that the methane content 
of the gas produced increased to 
higher values in a shorter period of 
time in the Series III run, where the 
treatment of the sludge with acti- 
vated carbon was supplemented with 
hydrated lime for pH control. 

Activated carbon treated sludges 
produced better quality supernatant 
liquors throughout the experimental 
studies. The hydrogen sulphide de- 
terminations reported for the super- 
natant liquors of Series I, Series II 
and Series III indicate a consistently 
higher quality for the activated car- 
bon treated sludges. 

The pH of the digested sludges did 
not indicate any great differences 
excepted in Series III where hydrated 
lime was used for pH control. The 
hydrated lime treatment in Series III 
was continued longer in the control 
digester than was the case in the 
digesters treated with activated car- 
bon. 

The drainability of the carbon 
treated digested sludges was better 
in every case, such being later con- 
firmed in the plant scale test. 
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A Big Stride Toward Elimination of the 
Auxiliary Fire Supply 


F CONSIDERABLE moment to public health 
O authorities and water works managers has been 

the long existing problem of cross-connections 
between private auxiliary fire protection systems and 
the public water supply mains. Many cases of water- 
borne disease or intestinal disorders have been traced 
to infection entering the public supply mains through 
physical connections with unsafe private systems. 

The trend in recent times has been to throw 
the problem and responsibility of getting these 
hazardous cross-connections eliminated, or im- 
proved to the point of being relatively safe when 
systematically inspected, on the shoulders of the 
local water supply management. This development 
has brought to the water works manager or super- 
intendent an added and a ticklish responsibility which 
is on the whole unwelcome and, to our thinking, for the 
most part not justified. To us it would seem that the 
major responsibility should lie with the plumbing or 
building inspection and public health agencies, func- 
tioning with the aid and cooperation of the water sup- 
ply authority. For instance, in the case of the privately 
owned water system the position of the management is 
somewhat different from that of the municipally op- 
erated system when it comes to business and contractual 
relationship between the water taker and the purveyor. 
Then, too, the superintendent of a small system may 
find it a difficult matter to dictate to a customer whose 
takings constitute the backbone of support of the local 
system, the loss of which would spell calamity to the 
finances of the system. 

All of this is aside from the question of how much 
authority any water utility management, publicly or pri- 
vately financed, may have in entering private property 
for inspections, or demanding changes in piping layouts 
on the customer’s property. Isn’t this in truth the job 
for a governmental regulatory agency with adequate 
police and enforcement powers to act when necessary to 
be hard boiled? In the larger cities where the supply 
is municipally operated it would seem feasible, by 
ordinance, to create an inspection and supervisory divi- 
sion, within the water department, to look after all 
nature of cross connections and plumbing hazards, but 
the small system and private management will probably 
always need the aid of outside authority in handling 
the ticklish and unpopular cross connection problem. 

And this leads up to the question of any further need 
for maintaining private fire systems in any manner 
cross connected to the public supply. There was a time 
when the public supply, as a fire service supply for 
important outlying risks, such as manufacturing estab- 
lishments, could not be sufficiently relied upon as to 
continuity in regard to dependability of water in vol- 
ume and at pressures sufficient to meet fire flow re- 
quirements. It was this circumstance which caused the 
National Board of Fire Underwriters to establish stand- 
ards of fire water supply that necessitated providing 
private auxiliary supplies, maintained under complete 
ownership and supervision of the management of prop- 
erties insured, in addition to whatever might be ex- 
pected from the less dependable public system. To avail 
themselves of a safe supply for drinking and the dual 
protection afforded by a secondary and a primary fire 
supply, cross connections were the natural result. And 
the elimination of many of these older connections be- 
comes the more difficult because of the number of years 
of their existence, without accidenta) pollution of the 
public supply having happened. 
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Toward the elimination of hazardous cross connec- 
tions of size, and therefore of first ranking importance 
the recently revised standards of the National Board of 
Fire Underwriters will go a long way, we believe, As 
reported in our April issue, something of a history 
making statement was made during the meeting of the 
New York Section of A. W. W. A. in Syracuse, when an 
important spokesman for the National Board of Fire 
Underwriters presented the revised standards of water 
supply requirements for private fire protection. Taken 
in contrast with the old standards, such were, according 
to the Underwriters’ spokesman, the best possible indi- 
cation of the improvements noted in the design, opera- 
tion and maintenance of public supply systems. Such 
improvements had sufficiently altered the picture of 
adequacy and dependability of public systems to permit 
the new standards recognizing that a connection with a 
public water supply system of adequate capacity and 
pressure is now preferred as the single or the primary 
supply. 

To us the importance of the changed attitude of the 
standard-setting Board of Underwriters justifies the 
verbatim reproduction of the closing paragraphs in the 
above referred to paper, presented by Mr. A. C. Hutson. 

“As further indicating the value of the changes which 
have taken place in public water supply systems, and of 
the present less need of an auxiliary water supply for fire 
protection when the public water system is ample and re- 
liable, is shown by the revision of the standards of the 
National Board of Fire Underwriters for the Installation 
of Sprinkler Equipments. For years these standards read, 
‘For a standard equipment, two independent supplies are 
required,’ and further that ‘One or more connections from a 
reliable public water system of good pressure and adequate 
capacity furnishes an ideal ‘primary supply’.” The latest 
edition of these standards issued in June, 1940, reads as 
follows: 

“Every automatic sprinkler system shall have at least one 
automatic water supply of adequate pressure, capacity and 
reliability. . ..<«-. The necessity for a second supply will 
depend on various factors such as those mentioned above.” 

“A connection from a reliable water works system, of 
adequate capacity and pressure, is preferable as a single or 
a primary supply.’’ 

“In conclusion, this thought might be expressed: Fire pro- 
tection supply, of an adequacy and reliability suitable for 
practically any occupancy, can be provided in a municipal 
water works system. That it has not in every case is due 
in part to a lack of appreciation of the needs of such pro- 
tection on the part of water works officials, which lack of 
appreciation is fast disappearing. The question as to 
whether an auxiliary supply for fire protection should be 
installed, involving, as it sometimes does, the further item 
of guarding against pollution, is one which in many cases 
can be answered by the strengthening of the public supply 
in the vicinity of the particular plant, or by the erection of 
an elevated tank on the property; it may also involve ques- 
tions of charges for readiness to serve, or the rate at which 
water can be sold. 

“Judging from the past, it is believed that the obligation 
on the part of the municipality of furnishing adequate fire 
protection will be so well recognized as to make auxiliary 
supplies unnecessary in many communities.” 


From this it is apparent that the way is open to water 
utility managers and municipal officials to secure ap- 
proval by the Fire Underwriters of the complete re- 
moval of cross-connections of importance merely by 
providing facilities and service which may reasonably 
be expected by heavy local taxpayers in the nature of 
fire protection service and water supply. It may be that 
investigations will reveal that approval may be had after 
a relatively small expenditure for supplying water serv- 
ice betterments in the immediate area of the risk plant, 
such, for instance, as an elevated tank, or a larger or a 
parallel main for some relatively short distance. Per- 
haps the betterment may be undertaken with its financ- 
ing assured through a long term contract with the plant 
management, somewhat after the manner now followed 
in financing water main extensions by several munici- 
pally operated systems. 
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These are only two advantages that "'shat- 
ter-proof'' STEEL PIPE gives you that mean 
a great deal in any Water Works. "Shatter- 
proof STEEL PIPE, Lined with BITURINE 
AKWALINE Enamel by the HILL-HUBBELL 
"factory process," has a 12% greater "C" 
factor. This results in PERMANENT HIGH 
| FLOW CAPACITY with PERMANENT 
LOWER PUMPING COSTS. 





MAKE YOUR PLANS TO ATTEND THE 





61ST ANNUAL MEETING OF THE 
AMERICAN WATER WORKS ASSOCIA- 
TION, TORONTO, ONTARIO, CANADA, 
THE WEEK OF JUNE 22 TO 26TH, 1941. 














Get Your Copy 





The Book of PIPE PROTECTION 
describes in detail how "shatter- 
proof" STEEL PIPE is MECHANI- 
CALLY Lined and Coated-and- 
Wrapped at the Mills under ideal 
conditions. Use your letterhead 
and write for a copy. 
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DID YOU GET 
YOUR COPY 


OF THIS VALUABLE REFERENCE BOOK? 





This comprehensive survey 
on water treatment has al- 
ready become famous. 
Every water-treatment ex- 
pert should have it at his 





































fingertips. It describes 
briefly the various treating 
processes for water used for 
both municipal and indus- 
trial purposes. 


FILLED WITH TABLES AND CHARTS 


Bulletin No. 8 is filled with 
tables, charts, cost compari- 
sons and other specific data 
which will prove invaluable 
to water works engineers 
and industrial operators 
who treat large volumes of 
water. Write for Bulletin 
No. 8 today. You can’t 
afford to be without it! 
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Operating Gallery—Bain Filter Plant 
Raleigh, N. C. 


The SIMPLEX 
SAND EXPANSION 
INDICATOR 


PROMOTES GREATER 
OPERATING EFFICIENCES 
by 
—Increasing Filter Runs 
—Reducing Wash Water Costs 
—Eliminating Mud Balls and Filter Cracks 


ILTRATION PLANT efficiencies must de- 
pend on the satisfactory control of all op- 
erating functions. 


The use of sand expansion as a means for wash 
water control has long been accepted, but until 
the development of the Simplex sand expan- 
sion indicator, no device was available by 
means of which this expansion could be defi- 
nitely measured, noted, and checked at any 
period during the wash cycle. 


Over 300 units installed and operating in such 
recognized plants as those in Allentown, Ral- 
eigh, Greensboro, Sandusky and Toledo, have 
proved that by their use greater operating effi- 
ciences have resulted because of increased 
filter runs, reduced costs, and elimination of 
troubles from mud balls and sand cracks. 


The sand expansion indicator, low in price and simple 
in mechanical construction, fills the requirement. 


WRITE FOR BULLETIN 60 


Let us show you how its use will eliminate your oper- 
ating problems and reduce costs. 


SIMPLEX VALVE & METER GO. 


6743 UPLAND STREET * PHILADELPHIA, PA. 
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W. C. Olsen, Cons. Eng. 
Roberts Filter Co., Equipment Contractors 









MEETINGS SCHEDULED 


May 22—BuRLINGTON, N. J. 

New Jersey Section A.W.W.A. (Luncheon and Inspec 
tion of Foundries of U. S. Pipe & Foundry and R D. 
te Co.) Secretary, C. B. Tygert, Box 178, Newark 





May 23-24—-MIssouLa, Mont. (Hotel Florence) 
Montana Section A.W.W.A_ Sec’y-Treas., H. B. 


° : F 
Director, Div. of Water and Sewage, State Deal a 


Health, Helena, Mont. 


May 26-28—SHEBOYGAN, WIs. (Grand Hotel) 
Conference of Wisconsin Sewerage Works Operators, 
Sec’y-Treas., W. J. Golueke, Metropolitan Sewerage Dis- 
trict, Green Bay, Wis. 


June 16-20—LANSING, MICH. (Michigan State College) 
Michigan Sewage Works Association. (Annual Meeting), 
Sec’y-Treas., W. F. Shepard, Michigan Dept. of Health 
Lansing, Mich. ; 


June 16-20—Kansas City, Mo. 
American Society of Mechanical Engineers. (Semi-Annual 
Meeting). Secretary, C. E. Davies, 29 West 39th St., New 
York City. 


June 19-21—NIAGARA FALLS, N. Y. 
New York Sewage Works Association. (Spring Meeting). 
_ aeaaa A. S. Bedell, State Dept. of Health, Albany, 





June 22-26—ToRONTO, ONT. (Royal York Hotel) 
American Water Works Association. Annual Con- 
vention. Secretary, Harry E. Jordan, 22 E. 40th St., 
New York, N. Y. 








June 22-26—ToronTO, ONT. (Royal York Hotel) 
Canadian Section A.W.W.A. (Annual Meeting). Secre- 
tary, A. E. Berry, Ontario Department of Health, Parlia- 
ment Building, Toronto, Ont. (Meeting Jointly with An- 
nual Convention of A.W.W.A.) 


Aug. 7-9—ERIE, PA. 
Western Penna. Section A.W.W.A. Secretary, E. P. John- 
son, 418 Flannery Bldg., Sta. 13, Pittsburgh, Pa. 


Sept. 1-3—-STATE COLLEGE, PA. (Pa. State College) 
Pennsylvania Water Works Operators’ Association. Sec’y 
Treas., I. M. Glace, 22 South 22nd Street, Harrisburg, Pa. 


Sept. 3-5—STATE COLLEGE, PA. (Pa. State College) 
Pennsylvania Sewage Works Association. Sec’y-Treas., 
Bernard S. Bush, Kirby Health Center, Wilkes-Barre, Pa. 


Sept. 11-12—GLENs FALLs, N. Y. (Hotel Queensbury). 
New York Section A.W.W.A. (Fall Meeting). Secy-Treas., 
R. K. Blanchard, Neptune Meter Co., 50 West 50th St., 
New York, N. Y. 


Sept. 18-19—-SANTE Fre, NEw Mexico (LaFonda Hotel) 
Rocky Mountain Section A.W.W.A. Secretary, E. V. Howe, 
Sanitary Engineer, State Board of Health, Denver, Colo. 


Sept. 19-20—PROVIDENCE, R. I. (Hotel Biltmore). 
New England Sewage Works Association. ‘Annual Fall 
Meeting.) Sec’y-Treas., LeRoy W. VanKleeck, State 
Dept. of Health, Hartford, Conn. 








Sept. 23-26—Boston, Mass. (Hotel Statler) 
New England Water Works Association (Annual 
Convention). Secretary, Frank J. Gifford, 613 Stat- 
ler Building, Boston, Mass. 
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296—GRAND Rapips, Micu. (Hotel Pantlind) 


t. 24- 
=p re Section A.W.W.A. Secretary, Maurice N. Ge- 


rardy, Department of Water Supply, Detroit, Michigan. 


Oct. 9-11—MINNEAPOLIS, MINN. (Nicollet Hotel) 
Minnesota Section A.W.W.A. Secretary, R. M. Finch, 
Wallace & Tiernan Co., Inc., 416 Flour Exchange, Minne- 
apolis, Minn. 





Oct. 9-11—NeEw York, N. Y. (Hotel Pennsylvania) 
Federation of Sewage Works Associations. Execu- 
tive Secretary, W. H. Wisely, P. O. Box 18, Urbana, 
Ill. 








Oct. 13-16—ForT WortTH, TEXAS 
Southwest Section A.W.W.A. Secretary, L. A. Quigley, 
Supt. City Water Works, Fort Worth, Texas. 


Oct. 14-17—ATLANTIC City, N. J. (Convention Hall) 
American Public Health Association (70th Annual Meet- 
ing). Executive-Secretary, Reginald M. Atwater, M.D., 
American Public Health Ass’n., 1790 Broadway, New 
York, N. Y. 


Oct. 15-17—ATLANTIC CiTy, N. J. (Haddon Hall) 
Pennsylvania Water Works Association. Secretary, Dr. 
F. Herbert Snow, 507 Telegraph Bldg., Harrisburg, Pa. 


Oct. 16-18—-ATLANTIC City, N. J. 
New Jersey Section A.W.W.A. Secretary, C. B. Tygert, 
P. O. Box 187, Newark, N. J. 


Oct. 19-22—-NEW ORLEANS, LA. 
American Public Works Association. Executive Director, 
Norman Hebden, 1313 East 60th St., Chicago, IIl. 


Oct. 20-22—-CEDAR RapPIDs, IOWA 
Missouri Valley Section A.W.W.A. Secretary, Earl L. 
Waterman, Prof. of Sanitary Engineering, Univ. of Iowa, 
Iowa City, Ia. 


Oct. 22-25—FRESNO, CALIF. (Hotel Fresno) 


California Section A.W.W.A. Sec’y-Treas., G. E. Arnold, 
San Francisco Water Department, Millbrae, Calif. 


Oct. 27-29—-NASHVILLE, TENN. (Andrew Jackson Hotel) 
Kentucky-Tennessee SECTION A.W.W.A. Secretary, H. 
D. Schmidt, Director Div. of Sanitary Engineering, De- 
partment of Health, Nashville, Tenn. 


Nov. 3-5—Hicu Pornt, N. C. (Sheraton Hotel) 


North Carolina Section A.W.W.A. and 
North Carolina Sewage Works Association. Secretary, R. 
S. Phillips, Box 1170, Durham, N. C. 


Nov. 6-7—BA.Timore, Mp. 
Four States Section A.W.W.A. Secretary, Lloyd Nelson, 





U. S. Pipe and Foundry, Broad and Chestnut Streets, 
Philadelphia, Pa. 
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“VAREC” Approved Sewage 
Gas Control and Safety De- 
vices are an integral part of 
the Modern Sewage Treatment 
Plant in handling toxic and 
combustible gases, safely and 
economically. 
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A—‘*VAREC” Approved Pressure 
Relief & Vacuum Breaker Valve 
with Flame Arrester. Fig. 58C. 

B—‘VAREC” Approved Waste Gas 
Burners. Fig. 236. 

C—‘*VAREC” Approved Pressure 
Relief and Flame Trap Assem- 


bly. Fig. 440. 
D—**VAREC” Approved Back Pres- 
sure Regulator — Single Port. 


Fig. 386. 
E—‘*VAREC” Approved Back Pres- 
sure Check Valve. Fig. 211. 
F—‘VAREC” Approved Still Type 
Pressure Relief & Vacuum 
Breaker Valve. Fig. 280. 

G—‘*VAREC” Approved Pressure 
(Explosion) Relief Valve. Fig 
70 


H—‘*VAREC” Approved Back Pres- 
sure Regulator—Double Port. 
Fig. 186. 

I—*“*VAREC”’ Approved Flame Trap 
Assembly. Fig. 450. 

J—‘VAREC” Approved Flame Ar- 
rester. Fig. 50A. 

K—‘*VAREC” Approved Manome- 
ters. Fig. 216A. 

L—*VAREC” Approved Sediment 
& Drip Trap Assemblies. Fig 
232D. 

M—‘*VAREC” Approved Sampling 
gg or Handhole Cover. Fig. 
42A 


N—“VAREC” Approved Manhol« 
or Entrance Hatch Cover. Fig 
20A. 


SPECIFY 


EQUIPMENT 


THE VAPOR RECOVERY 
SYSTEMS COMPANY 


Compton, California 
Branch Offices 
New York, N. Y. - Cleveland, O. 
Houston, Texas - Tulsa, Okla. 
Agencies Everywhere 






WATER WorKs & SEWERAGE, May, 1941 











































Problem at 
New Orleans: 


Heavy rainfall 

Low, flat terrain 

High sewer stresses from 
soil shrinkage 


Solution: 
Dependable, tightly jointed 


CONCRETE PIPE 


—1,400,000 feet of it 
since 1930 


Since 1920, concrete pipe has been used extensively 
to extend and replace sewerage and drainage facil- 
ities in New Orleans. Since 1930, the city has laid 
1,156,300 feet of concrete storm sewers and 250,704 
feet of concrete sanitary sewers. This does not in- 
clude pipe used by the New Orleans Levee Board 
on the front of Lake Pontchartrain. 

Concrete sewers minimize infiltration and leakage, 
serve for generations at lowest annual cost. 

Make certain of the success of the sewerage pro- 
gram in your city. Place the work in the hands of 
a competent sanitary engineer, and specify concrete 
for sewers of all sizes. Write us for helpful literature. 


PORTLAND CEMENT ASSOCIATION 


Dept. A5-29, 33 West Grand Ave., Chicago, Illinois 


A national organization to improve and extend the uses of concrete 
+++through scientific research and engineering field work 
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LITERATURE AND 
CATALOGS 


Pumps, Compresses and Engines, by Gardner-Denyer 
are presented in a comprehensive 48 page bulletin 
from Gardner-Denver Co. with a main plant at Quincy 
Ill., and branch plants at Denver, Colo., and LaGrange 
Mo. In looking through the new bulletin one is im- 
pressed with the variety of pumps, engines and com- 
pressors that Gardner-Denver Co. manufactures. Such 
includes a variety of engine driven portable com- 
pressors, many types of centrifugal pumps for water 
and sewage pumping, piston type pumps, pump goy- 
ernors, etc. We would call this a “master-bulletin” 
of Gardner-Denver equipment, which treats the vari- 
ous items briefly and is supported by individual bulle- 
tins treating the many items in more detail. For a 
“bird’s eye view” of Gardner-Denver, request Bul. 
QP-10. Address Gardner-Denver Co., Quincy, Ill. 


Wilson “Pulsafeeders” are presented in a new bul- 
letin from Chemical Feeders, Inc., of Buffalo, N. Y, 
The “Pulsafeeder” is a positive displacement pump 
type of feeder. However, it has distinctive features 
and functions in a unique manner, involving the fea- 
tured pulsating tube. The piston of the pump com- 
presses liquid in a sealed chamber through which the 
resilient pulsing feed tube passes. Thereby, the tube 
is squeezed to form a section of Venturi tube shape 
and its contents (the chemical being fed) is forced out 
with each stroke. Check valves at both ends preclude 
back surging. The length of piston stroke determines 
the degree of squeezing of the pulsating tube. Conse- 
quently, the volume of solution pumped by the “Pulsa- 
feeder” per unit of time (rate of feed) is a function 
of number and length of piston stroke. Although 
originally designed as a feeder for hypochlorite solu- 
tions, the “Pulsafeeder” may be used to feed any 
chemical solution. Six types of the interesting “Pulsa- 
feeder” are pictured and described. For a copy of 
Bulletin D-41-BN, write Chemical Feeders, Inc., Buf- 
falo, N. Y. 


Valves and Hydrants, by Eddy are featured in an 
expensively produced catalog of 84 pages, which pre- 
sents the complete line of Eddy Water Works Equip- 
ment, from Air Valves to Socket Wrenches and Valve 
Boxes. The Eddy Taper Seat Double Disc Gate Valves 
and Rubber Faced Fire Hydrants, with the swivel 
head, are the featured items of course. But, in addi- 
tion, there are many items for water and sewage 
plants which Eddy offers that are not so generally 
known. In the rear of the catalog is a 14 page section 
containing much useful information of a reference 
nature for engineers and operators. It’s worth having. 
For a copy write The Eddy Valve Co., Waterford, 
i # 


Flame Traps and Relief Valves are the subject of a 
new 16 page illustrated bulletin from Pacific Flush 
Tank Co., which relates the development of P.F.T. 
safety equipment in gas utilization at sewage plants. 
Typical sewage plant boiler room installations are 
pictured and drawings and cut-away views clearly 
show the design and construction and explain the 
operation of Flame Traps and P.F.T. automatic Waste 
Gas Pressure Relief Valves. Sketches of typical boiler 
room layouts are presented in the bulletin and also 
shown are P.F.T. Waste Gas Burners, Condensate Drip 
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and other beller reem aceesnery syuiganent. 
New tables are included to aid engineers in deter- 
mining the correct size of unit required. This bulletin 
(No. 121 A) is available on request. Just write 
“p,F.T.,” 4241 Ravenswood Ave., Chicago. 


“More Gallons—Less Cost” is the caption of a new 
Allis-Chalmers bulletin featuring the A.-C. Type S. 
Centrifugals, with double-suction, designed for broad 
application. The 40 page illustrated bulletin presents 
construction features, dimensions, normal and special 
application data. The last is told by pictures and 
facts, revealing worthwhile pumping savings in the 
water supply and sewage disposal field. In the second 
half of the new bulletin is given directions for figur- 
ing pumping heads, tables of rules and constants for 
use in head-capacity computations, friction tables and 
complete head-capacity tables from 30 to 7000 g.p.m. 
against total heads from 10 to 210 ft. The table lists 
a Type S. centrifugal for every practical combination 
of head and capacity. For Bul. B-6146 (a pump for 
every service) write, Allis-Chalmers (Pump Div.), 
Milwaukee, Wis. 


Lot of Compressor in a Small Package is the theme 
of a new bulletin describing Schramm’s Model 20 com- 
pressor which appears to be nothing more than a 
streamlined engine block with an attached gasoline 
tank, available on skids or pneumatic tired wheels. 
The engine consists of four cylinders—two being 
power cylinders (the drive) and two being compres- 
sion cylinders supplying an air delivery of 20 cu. ft. 
per min. (displacement of 30 cu. ft.) at 100 Ibs. 
pressure for general use. This little “package” can 
be moved about the shop, hooked to the rear of an 
automobile or truck, or placed in a truck for quick 
dispatch to do emergency repair work. Needless to 
add a “tool-box” compressor of this capacity has 
manifold uses in water and sewage system operation. 
For a detailed description and price list write for Bul. 
4120—Schramm, Inc., West Chester, Pa. 


“Sea-Ro” Packings and Pump Valves are presented 
in a handsomely done spiral bound catalog of 63 pages 
giving specifications, and replete with pictures of the 
complete line of “Sea-Ro” packings, gasket sheeting, 
pump valves, etc., produced by the Sea-Ro Packing Co. 
of Wood-Ridge, N. J. A new packing introduced re- 
cently is the Armored ‘“Nek-Seal” Packing for cen- 
trifugal pumps as well as valve rods and stems. The 
feature of the “Nek-Seal” type of packing is its self 
contained flexible metallic sealing element. Anyone 
responsible for purchase and use of packing will be 
impressed with the new “Sea-Ro” catalog and should 
write for it. Address The Sea-Ro Packing Co., Inc., 
Wood-Ridge, N. J., or 75 West St., New York City. 


Cathodic Protection by the “Rustop” System is the 
subject of two folders received from Electro Rust- 
Proofing Co. One contains a general description of the 
cathodic method of stepping corrosion of steel stand- 
pipes, tanks, etc., with citing of cost data and testi- 
monials by users. Also a comprehensive list of instal- 
lations is given. The second folder contuins a repro- 
duction of the report covering investigations of the 
“Rustop” System by the Associated Factory Mutual 
Fire Insurance Companies, installed on tanks of 
member companies. This report concludes with an 
approval of cathodic protection for water tanks sup- 
plying fire service water to Factory Mutual plants. 
For the enlightening and reassuring “F. M.” report 
write Electro Rust-Proofing Co., Dayton, Ohio. 
















@ SLUDGE 
CONDITIONING 


@ SEWAGE 
COAGULATION 


@ WATER 
PURIFICATION 





S Dow 


FERRIC 
CHLORIDE 


35-47% 
SOLUTION 
Shipped in Tank Cars 





60% CRYSTALS 


Packed in 300 or 500 


a Ib. Barrels 


for America 


THE DOW CHEM@ZAL COMPANY 


MIDLAND MICHIGAN 











Wabash DOUBLE LID 
METER BOX 


Pe st hates a 


mame Covers 






Wabash Covers are designed to provide maximum 
froct protection for water meter settings. All sizes 
are 91/,.” in depth, have inner lids, and are provided 
with Lifter Locks and forged Everdur bolts. Made 
for 15”, 18”, 20” and 21” tile. 


Send for catalog and complete information 


FORD METER BOX CO. 


SETTING AND TESTING 
EQUIPMENT FOR WATER METERS 


WABASH, INDIANA 
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WHAT EVERY FILTER PLANT 
SUPERINTENDENT 


SHOULD KNOW 
ABOUT 





Activated and Blackalum 


1. Question: What is ACTIVATED ALUM? 


Answer: It is a most effective coagulant, contain- 
ing 7% of acid-treated insoluble clay which pro- 
vides a vehicle for distributing the alumina and 
acts as a physical nucleus for rapid floc formation 
—particularly in waters of low turbidity. (Acti- 
vated exceeds A. W. W. A. Alum Specifications. ) 


2. Q. What is DUSTLESS BLACKALUM? 


A. It is Activated Alum, containing from 3% to 
4% of powdered activated carbon with a phenol 
value of less than 25. It is quick-floc-forming, 
dustless, flexible, economical, and possesses the 
remarkable ability to stabilize sludge, reduce 
chlorine demand and reduce taste and odors. 


3, 2. Why should I insist on ACTIVATED or 
BLACKALUM? 

A. Because, only with ACTIVATED can you get 
ACTIVATED’S RESULTS. These products are 
the result of painstaking research and develop- 
ment—a combination which is giving water- 
treatment plants more and more efficient coagu- 
lation at lower and lower cost. 


4, Q. What about PRICE? 
A. ACTIVATED ALUM is sold within the very 


narrow limits of current market quotations for 
regular filter alums, while BLACKALUM, due 
to its activated carbon content, is only two 
dollars more per ton than STANDARD ACTI- 
VATED ALUM. 


5, Q. What should I do NOW? 


A. Send your next order to us—then watch us 
perform for you. 


LARGEST PRODUCTION FACILITIES 


of any Cast Iron Pipe foundry in America. Dail 
more than 40,000 feet. . 


LARGEST CENTRIFUGAL PIPE 


of any Cast Iron Pipe foundry in America. Comp] i 
of sizes, including 48-inch. — 


BROADEST SELECTION OF JOINTS 


for special services of any Cast Iron Pipe foundry in 
America. “Acipco” has pioneered in developing Cast Iron 
Pipe for fields of super-service. 





Whatever your piping problem, refer it to 
“Acipco” and rest assured of conscientious 
assistance from an organization backed by 
36 years of experience in producing high- 
est-quality Cast Iron Pipe and Fittings. 
Address “Acipco” office nearest you. 


AMERICAN CAST IRON PIPECO. 


BIRMINGHAM, ALA. 


New York City Chicago Minneapolis Kansas City 
Pittsburgh Cleveland Dallas Los Angeles San Francisco 























Activated Alum Lorp. 


Office: 5701 Pennington Ave., Baltimore, Md. 
Works: Curtis Bay, Baltimore, Md. 
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WORTHINGTON-GAMON METER COMPANY 
General Offices: HARRISON, NEW JERSEY 
District Sales Offices and Representatives throughout the United States 
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EQUIPMENT 
NEWS 


Interesting Pipe Cleaning 
Machine 


@ While it is realized that Pittsburgh 
Pipe Cleaning Machines are not new, 
they have never been accorded space in 
these columns and will therefore be 
new to many of our readers. These 
machines are particularly useful in 
cleaning small diameter pipes, con- 
sumer service lines, main extensions, 
condenser tubes, boiler tubes, drain lines 
and sewers. 

















Using suitable sizes of flexible 
spring-steel cables and cutting head- 
attachments rotated by the electric 
drive machines, lines from % inch to 
6 inch diameter may be cleared of any 
form of deposit. Perhaps the most in- 
teresting feature of these machines is 
their adaptability to operation through 
bends, elbows, and even through S 
bends. 

Pittsburgh Pipe Cleaning Machines 
are offered in several models, the small- 
est 45. lb. model being for pipes of 
% inch to 2 inches, and the heaviest 
duty 170 lb. model being for % inch to 
6 inch pipes. 

This cleaning equipment is described 
in some detail in a new bulletin, which 
contains suggested equipment for use 
with the several machines and also 
gives a list of water companies and 
others using these cleaners. For a copy 
of Bulletin 411 write Pittsburgh Pipe 
Cleaning Co., 1016 Suismon St., Pitts- 











burgh, Penna. 













-Its Valuable / 


You wouldn't bury a load of scrap iron or burn bales of scrap 
paper. Then why destroy sewage sludge for it, too, can be 
readily converted into a valuable product that has a ready 
market. 


Sewage treatment plant officials or engineers the country over 
are fast awakening to the profit possibilities in sludge. 


Properly prepared for use, sludge brings a good price. If you 
incinerate, bury or otherwise destroy sludge, it will cost money 
to do so besides the profit you lose by not selling it. 


A Royer Sewage Sludge Disintegrator shreds, mixes, aerates 
and further dries sludge cake. It will handle sludge with a 
moisture content up to 51%. It is shovelled into the machine 
lumpy and comes out in pea size particles that are easy to 
spread on lawns, shrubs and gardens—particles that quickly 
yield their abundance of rich plant foods. 


Parks, cemeteries, golf clubs, florists, orchardists and truck 
gardeners welcome the opportunity to buy what they know 
from experience is a first rate soil builder—shredded sewage 
sludge. Why pass up this opportunity to eliminate a cost and 
make a profit? 


Send for Bulletin 140—it shows the 12 
eleciric, gasoline and belt-to-tractor 
driven models priced from $250.00 up. 


ROYER FOUNDRY & MACHINE CO. 
170 PRINGLE ST., KINGSTON, PA. 
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When You Specify 


Meters and 
Recorders 


Be Sure To Demand 


®ACCURACY @RELIABILITY 
®SOUND ENGINEERING 
®MODERN APPEARANCE 


Regardless of whether your problem calls for 
the use of a Venturi Tube, Weir, or Flume, 
you can depend on Bailey Meter Company to 
design and construct both the primary ele- 
ment and the register for maximum accuracy. 


A vast amount of experience gained from 
thousands of installations of metering equip- 
ment, together with extensive experimental 
work in our own hydraulic laboratory and 
in the laboratories of the Ohio State 
University, Cornell University, Case School 
of Applied Science and other institutions, 
is back of every Bailey Primary Element. 


The reliability of Bailey Meters and Recorders 
is attested to by the fact that thousands of 
dollars worth of steam and water are sold 
monthly and billed solely on the basis of 
readings from Bailey Meters. 


No small share of the accuracy and reliability 
of Bailey Meters is due to the conservative 
engineering policy of the Company. New 
ideas and designs are not offered for sale 
until they have been thoroughly tested both 
in the laboratory and in actual service. 


Bailey Meters, Recorders and Controllers 
present a thoroughly modern yet conserva- 
tive appearance. 


Write for your copy of Bulletins No. 301 
and 302, describing Bailey Fluid Meters for 
steam, liquids, gases, sewage, sludge, and 


MU-16 


BAILEY METER 


compressed air. 


« COMPANY - 


1072 Ivanhoe Road, Cleveland, Ohio 


BAILEY METER COMPANY LTD., MONTREAL 
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Unique Improvement 





in Chicago Swing Diffusers 





@ Improvements in the “Chicago” 
Swing Diffuser make every part of the 
air diffusion unit accessible from the 
tank walk. To this end, each unit can 
be removed completely from the aera- 
tion tank by means of an electric hoist. 
Tube inspection, maintenance and regu- 
lation of air supply can all be accom- 
plished from the tank walk without de- 
watering the tank or interrupting op- 
eration. 

Simplified construction makes the 
new model lighter in weight and easier 
to handle. There are two joints in the 
new model. A swing joint is mounted 
in the coping at the tank walk, and a 
knee joint connects the two sections of 
the hanger pipe. The hoist grips the 
upper section of the hanger pipe just 


below the swing joint and raises the 
unit to the tank walk similar to rais- 
ing one’s leg with his knee joint re- 
laxed. This action is illustrtaed in the 
cut. 

The “Chicago” Swing Diffuser was 
designed to enhance application of the 
Tapered Aeration principle in the Acti- 
vated Sludge Process, supplying oxygen 
to the mixed liquor in practical pro- 
portion to the oxygen utilization char- 
acteristics of the liquor. However, it 
has other advantageous applications, 
such as in chemical mixing, for grease 
separation by the _ aero-chlorination 
method, the aeration of water, and re- 
carbonation. 

For further details, write Chicago 
Pump Co., Chicago, IIl. 





New Dresser Bellmaster Joint 


@ In answer to a need for a simpler 
and easier-to-install mechanical joint, 
one that will last as long as the cast- 
iron pipe on which it is used, the new 


Dresser Bellmaster Joint, Style 85, was 
developed. This new joint possesses a 
number of installation advantages and 
construction features not found in other 
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types of joints. Low in first cost, 
faster and easier to install, the “Bell- 
master” is said to be a great advance 
in cast-iron pipe jointing. | 

The Bellmaster Joint is a _ single- 
gasketed, self-contained mechanical 
joint that is strong, flexible, corrosion- 
proof. It consists of a few simple 

arts—Inner Ring, Armored Gasket, 
Outer Ring, a set of Capscrews—all 
factory assembled into a single unit. 
To install, the Bellmaster is simply 
inserted in the bell end of pipe prepared 
to accommodate the joint, locked in 
place by twisting slightly clockwise, 
spigot end “stabbed in,” and capscrews 
tightened. Working principle is sim- 
ple and effective: as you tighten the 
capscrews, the inner ring is drawn 
closer to the locked outer ring, thus 
expanding the armored gasket against 
the outside of the spigot and against 
the inside of the bell, making a tight 
seal against both. 

The Bellmaster’s outstanding char- 
acteristic is its extreme simplicity. It 
comes completely assembled, and is 
available for pipe sizes of 4 to 16 
inches, inclusive. Other sizes are in the 
making, according to the manufacturer. 
Workmen have only one piece to handle 
when making up the joint. All that is 
needed in addition is a small ratchet 
wrench, no other tools being required. 

Dresser has issued a new bulletin 
which effectively describes the Bell- 
master and pictures reveal its distinc- 
tive advantages. 

For a copy of Form 413A, write the 
Dresser Mfg. Co., Bradford, Pa. 





Ingenious Rubber Joint Ring 


@ An interesting development in rub- 
ber joint packing is the invention of 
Mr. Thomas Miller, Superintendent of 
Water Works at Rome, N. Y. It has 
recently been placed on the market by 
the Water and Sewer Equipment Com- 
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CHECK 


PERFORMANCE 


A right in your f 
own plant e 








HE Threshold Odor Test, the Carbon Feed Chart, 
and the Darcograph—with these three methods you 
can determine the truth about carbon performance! 


You can pick the best carbon for your plant. You can 
check the uniformity of each shipment, and compare 
the effectiveness of different methods of application. 





Write for full information—and 
for a sample of Hydrodarco. Test it 
—prove that it gives maximum 
palatability control per dollar. 








% HYDRODARCO 


To protect against sifting, the bag 
is sealed and taped with Latex tape 






*Hydrodarco Reg. U. S. Pat. Off. 





60 East 42nd Street, New York, N. Y. 








DISTRIBUTING POINTS: 














New York e Buffalo e Cincinnati e Chicago 
St. Louis e Kansas City e San Francisco 
Los Angeles e Marshall, Texas 
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Do you pack 
with flax? 





Here's a tip 

to engineers 

who have been 
packing water pumps 
with flax... 





—_ 


and find the supply 
running low 
because of the war. 


..» Use PALCO* 
the cotton packing 
specially lubricated 
for water service 
with lubricant 
impregnated in 
every strand 
SAMPLE 


FREE lose 


If you are having trouble with 
packing on any service, give 
your packings a real test . 

without ccst. Send us your name 
and address for free working sam- 
ple, stating the size and service. 


Patco 


PLAITED PACKING 
for Water 





I.aaddassda Samoa... s,s 








WORKING 














Made by the manufacturers of 
“PALMETTO 


@tep U.S Poon, 


Send the coupon for free sample 


GREENE, TWEED & CO., Bronx Bivd. at 238 St., New York City 
Send free working sample of packing 


size, for. service, 


EE ee ee een eee ee 


Address 


WATER WorRKS & SEWERAGE, May, 1941 





pany of Rome, under the name of 
~“pone-Dry” Packing Rings. 

In briet, this packing ring is a de- 
tlated inner tube with a lip around one 
side and on the opposite an intlating 
valve. ‘The above pictures show how 1t 
is Slipped on the pipe spigot betore in- 
serting into the bell—then how with a 
small nand tire-pump this ring 1s 1n- 
lated to make a 100 per cent seal. 
Visconnecting the pump irom the vaive 
and pouring the joint compound, or 
lead, completes the job. With this joint- 
ing material behind it and water pres- 
sure on the interior face, one can see 
tnat tne intlated rubber presses the 
tighter against the bell and spigot walls 
as water pressure increases, thus forc- 
ing the tube walls into every irregu- 
larity of the surtaces of the bell and 
spigot. 

An interesting feature of the smooth 
intlated tube joint is its regularity ot 
all surtaces as well as “tluidity” (above 
mentioned), and the automatic center- 
ing of the spigot in the bell when fully 
intiated. These advantages in pouring 
joints, plus the realization of a packed 
joint which can not leak a drop during 
pouring, are stressed by the inventor. 

All of the above are in addition to the 
sanitary advantages of non-bacteria 
preeding rubber packed joints, whicn 
add fiexibility to pipe lines, save lapor, 
reduce construction time and costs, 
eliminate bell holes, cushion shock, and 
retard electrolysis. 

“sone-Dry” Packing Rings are now 
avallable tor pipes 4 inches to 1z inches 
in diameter (inclusive), and will be in 
larger sizes later. As to cost, the in- 
ventor states tnat the overall out-of- 
pocket cost of using “sone-Dry” Kings 
is even less than that otf the old meth- 
ods, not to mention their worth in 
terms of intangibles. 

For an illustrated booklet further de- 
scribing “Bone-Dry” Pneumatic Rings, 
write ‘the Water and Sewer Equipment 
Co., (P. O. Box 333), Rome, N. Y. 





New Water Sewage and 
Sludge Sampler 
@ In the sewage field an operator’s in- 
vention of interest is the “P-G” Sam- 
pler for taking truly representative 
sludge or sewage samples from diges- 
ters, tanks or channels. The new sam- 
pler is the invention of Chester F. 
Proudman, Sup’t. of Sewerage at New 
Canaan, Conn., and Henry Goossen, 
jointly—thus the name “P-G.” 

The new sample consists of a rug- 
gedly constructed chamber of steel, 
equipped with a wide opening bottom 
valve operated by a pull cord. Low- 
ered into digester or tank to the desired 
depth, indicated on marked lowering 
chain, the valve cord is pulled and 
chamber fills. The rate of filling may 
be adjusted to that desired by regulat- 
ing the air release valve at the top. Be- 
cause the intake valve is self aligning, 
the closure is positive in sludge as well 
as liquid. The valves have been per- 
fected so as to function as well at 30 

(Continued next page) 








Method 
of 
Tank 


Protection 





There’s no percentage in letting 
rust accumulate on your water tanks 
and filter beds. Get rid of it elec- 
trically—and stay rid of it, by 
electricity—the only known means 


of POSITIVE PREVENTION: 


TRADE MARK 
REGISTERED 


Circular 
on request 


RUSTA RESTOR CORPORATION 


1480 W. State St. Fremont, Ohio 











A DEPENDABLE self- 
caulking joint compound 
used to joint cast iron bell 
and spigot pipe. Much 
easier to use than lead 
and makes stronger, more 
flexible and tighter joints. 

Employed on thousands 
of miles of pipe from 4” 
to 60”. Write for our free 
trial offer. 


HYDRAULIC DEVELOPMENT 
010) <3 10) °0- Vis (0). 


MAIN SALES OFFICE-so CHUKCH STREET, NEW YORK 
GENERAL OFFICES AND WORKS - WEST MEDFORD STATION 
BOSTON, MASS 


OVER 25 YEARS WITHOUT A FAILURE 
























feet as at 5 feet submergence. Its most 
distinctive feature is that it is “fool- 
proof.” 

Besides the ‘numerous uses of the 
«p.G” Sampler as a guide in routine 
operations, and for investigations at 


























sewage plants, this device is useful in 
sampling water bodies, bottom muds, 
and for taking samples of flocculated 
water from basins, or studying sludge 
depositions; also, for taking represent- 
ative samples of sand from filters un- 
dergoing washing. It is reasonably 
priced. 

For further information as to de- 
tails and price, write Proudman and 
Goossen, White Oak Shade, New Ca- 
naan, Conn. 





The “Test-A-Tone,” a Sensi- 
tive Water Leak Detector 


® The “Test-a-Tone,” the newest thing 
in instruments for detecting and trac- 
ing water leaks, has just been an- 
nounced by Joseph G. Pollard Co. of 
New York. 


The “Test-a-Tone” is something of a 
Super stethoscope for trouble finding 
In general, by magnification of vibra- 
tions and machinery, clicks or knocks. 
It was, in fact, developed for use by 
mechanics and engineers listening for 
and locating foreign noises in compres- 
sors, engines, and machines of various 
sorts. Its application as an extremely 


sensitive and selective instrument for 
detection of vibrations set up on pipe 
lines, fire hydrants, etc., by high veloc- 
ity water leaks through joints, fittings, 
ete, has proven its worth to water 
(Continued next page) 











87 


Here’s how Nature makes water HARD 


and here’s how PERMUTIT makes it SOFT 
and CLEAR again for modern municipalities 


Permutit’s Spaulding Precipitator puts soft, sparkling water 
within reach of every community. This new cold lime 
process takes half the space of old design plants, makes 
new economies. Free booklet on any water conditioning 
process from The Permutit Company, Dept. G1, 330 West 
42nd Street, New York, N. Y. 








*Trademark Reg. U. S. Pat. Off. 


PERMUTIT 




















FLANGED PIPE 


FLEXIBLE JOINT PIPE 


BELL & SPIGOT PIPE 


SPECIAL CASTINGS 


SHORT BODY BELL & 


SPIGOT SPECIALS 





Large stock enables 
us to make prompt 
shipments. 


84” pipe—Spring Lake, N. J. 








—CAST IRON PIPE=— 


SIZES 2” TO 84” 


Warren Foundry & Pipe Corp. 


11 Broadway, New York 
Warren Pipe Company of Mass., Inc. 
75 Federal St., Boston 
WATER WorKs & SEWERAGE, May, 1941 














Does your pump choke up 
when it has to pump thick, 
muddy water or sludge? Do 
you have delays caused by 
men taking apart your pump 
for cleaning? 


REPLACE IT 
WITH A 


HOMELITE 








35% solids without clogging—that’s what a 
93-pound Homelite Portable Pump will handle. 
Its patented non-clog body passes the thick 
with the _ thin. It has no pockets to ac- 
cumulate mud. And it’s self-cleaning. It’s 
always working. Never causes cleaning de- 
lays Keeps your worker on more important 
work. 


15,000 gallons per hour—that’s how much a 
Homelite will pump. And it has a 28-foot 
suction lift. Is fast self-priming. Keeps seep- 
age constantly at strainer level. It’s the 
most effective pump you can buy for the 
money—a rugged gasoline-engine-driven pump 
that keeps labor and maintenance costs right 
down to rock bottom. 


Send for our complete 
pump bulletin 


HOMELITE 
CORPORATION 


2505 Riverdale Ave., Port Chester, N. Y. 
WATER Works & SEWERAGE, May, 1941 





works and sewerage operators for this 
purpose as for others. 

A feature of particular interest, in 
addition to the sensitivity boosting ele- 
ment, is the adjustment screw for vol- 
ume control and selectivity. The latter 
is important in damping out extraneous 
background noises. It, however, is ex- 
tremely simple and compact, no electric 
batteries being involved, and comes in 
the neat carry case. The rods are ad- 
justable in length and one, for soften- 
ing the sound if too great, is rubber 
tipped. 

For more detailed description, and 
pictures showing its use for checking 
bearings and valves as well as water 
leaks, write the Joseph G. Pollard Co., 
Inc., 142 Ashland Place, Brooklyn, New 
York. 





” Rirflex,” a New Coupling 


@ A new type of flexible coupling, the 
“Airflex,” has been perfected by the 
Falk Corp. of Milwaukee. 

This coupling is especially designed 
for connecting Diesel, gasoline, or gas 
engines to any type of driven machin- 
ery. The degree of resiliency can be 
readily changed to suit the exact re- 
quirements of a particular application. 
And it decreases peak torque values 
when either the prime mover or driven 
equipment has a high fluctuating torque 
characteristic. 

The “Airfiex” Coupling consists of a 
special resilient rubber gland lined with 
a pre-moulded and pre-vulcanized cylin- 
drical section, especially treated to pre- 
vent air loss. The entire gland is per- 


manently bonded to rugged steel inner 
and outer rims, and is inflated to prop- 
er pressure through a specially de- 
signed standard threaded Schrader 
valve. 

The degree of elasticity in this coup- 
ling is varied by changing the air pres- 
sure. This frequently eliminates the 
necessity for adjusting the setting of 
the connected units, or making changes 
in shaft diameters, bearings, etc., to 
alter the torsional characteristics of 
the drive system. 

Falk Airflex Couplings are made in 
six standard types, so that the type 
best suited to the requirement can be 

(Continued next page) 


Ow ANY Oth 
JOINTING 
COMPOUND 


THAT CAN MATCH THIS? 





In a test to see what Tegul-MINERALEAD 
Joints could really stand, we rigged a Power 
hammer carrying a 50-lb. iron “head” and acty. 
ated by a cam. In fifteen hours this device 
rained 90,000 smashing impacts on two 1?’ 
lengths of 4” pipe jointed with Tegul-MIN. 
ERALEAD and forming a span 19’ between 
supports @ 90 lbs. water pressure was main. 
tained in the pipe, and, at the end of this tough 
test, there wasn’t even a sign of a leak @ Your 
pipes will never have to take such punishment, 
but, jointed with Tegul-MINERALEAD, they’!| 
take everything that comes their way @ Write 
for more information about the many advan. 
tages of this sulphur-base, quick-sealing joint- 
ing compound which comes in ingot form @ The 
Atlas Mineral Products Company of Pennsyl- 
vania, Mertztown, Penna. 


0 


N\A 
17 


ava 


for Jointing BELL & SPIGOT PIPE 








AULRATOR — MIXER 


Down-Draft Type 
MECHANICAL 
SEWAGE AERATORS 


-~ 


rite for information on AER-O-MIX 
for your SEWAGE or WATER TREAT- 
MENT APPLICATION. 


VOGT MFG. CO. 


INCORPORATED 


P. O. Box 1122 Louisville, Ky- 
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h the minimum of special 


applied wit 
si One type is a disconnecting 


dual drives, and other re- 


ling for : 
4 sted here a quick disconnecting 


quirements wher 
coupling 1s required. ; 

For illustrated details concerning the 
six types of the new “Airflex” Coupling 
write The Falk Corporation, Milwaukee, 


Wis. 








Micro-Action Valve for 
Governors and Gauges 


e@ For dampening the pulsation of 
boiler plant pump governors and to 
eliminate “jitters” of gauge hands in 
general, a novel device known as the 
Campbell Micro-Bean has been devel- 
oped. It can be installed on the pres- 
sure line to the diaphragm of a pump 
governor for protection of the pres- 
sure gauge mechanism and tube, also 
the spring, diaphragm and stem pack- 
ing. It is also effective as protection 
to any control valve, such as a back 
pressure or reducing regulator and for 
use with sensitive control instruments 
and gauges subjected to pulsating flow 
or pressure vibrations. 

The Micro-Bean valve will handle 
steam, fuel oil, gas, water or other 
liquids, with simple adjustment for 
each viscosity. It consists of a solid 
brass body in which a filter is inserted 
to prevent foreign matter from reach- 
ing the valve proper. The valve has 
extremely slight taper so that very 
sensitive control of the shut-off is ef- 
fected. 

This dampening device is universal in 
application for varied purposes up to 
3,000 pounds pressure, and will give 
any degree of stabilization desired by 
merely adjusting the valve. 

For descriptive literature, write the 
J. A. Campbell Co., 645 East Ward- 
low Road, Long Beach, Calif. 





Now an All-Glass Pump for 
Small Installations 


@ Some months ago the availability of 
an absolutely non-corrodible centrifugal 
pump offered by Nash Engineering Co. 
of South Norwalk, Conn., was described 
and pictured in these columns. 

These pumps, constructed throughout 
of heavy walled glass, except for the 
outside protective case of metal, repre- 
sents a joint development by Corning 
Glass Works, and Nash. 

Having proved a practical success, a 
demand for this glass pump in smaller 
sizes has resulted in the production of 
a % inch x 1 inch pump, the capacity 
of which is 10 gallons per minute. 

This smaller unit would seem ideal 
for handling ferric chloride, saturated 
salt brine, chlorine water, or other cor- 
rosive liquids now employed in water, 
sewage and industrial waste treatment. 

For an illustrated description in more 
detail, write Nash Engineering Co., 





South Norwalk, Conn. 


































FILTER EFFLUENT 
AND 
BACKWASH 
CONTROL 


At the new ultra- 
modern Swimming Pool 
at Massachusetts Insti- 
tute of Technology, Cambridge, 
Mass., a single Type E Venturi 
Controller automatically regu- 
lates both filter effluent and 
backwash flow. 















































Illustration shows Swimming Pool 


For new filters or remodel- 
at Massachusetts Institute of 
Technology, Cambridge, Mass. 


ing old filters you'll want a 
* ‘ Designed by Anderson & Beck- 
copy of Bulletin 321. Address: <i, 6ulieada Combe, 


BUILDERS . PROVIDENCE 


IRON FOUNDRY RHODE ISLAND 





























- SCHRAMM - 









AIR 












COMPRESSORS 


105 c. f. m. actval air delivery compressor — Stream- 
line tool boxes. Easily transported from job to job. 


tHE MODERN TOOL ror EVERY 
WATER ano SEWER DEPARTMENT 


PAVING BREAKING: The SCHRAMM 4 SHEET PILE DRIVING: So necessary to 
1 105 compressor, illustrated will operate operators where materials have a ten- 
two of the heavy duty type paving dency to slide. Again the 105' SCHRAMM 
breakers, breaks up concrete, asphalt compressor is recommended for handling 
or other tough material. two breakers with a sheeting driver 
2 CLAY SPADE 9 — — For attachment. 
emergency work where speed is an essen- 
tial Toehen, the trailer type SCHRAMM 5 CAULKING PIPE JOINTS: The SCHRAMM 
compressor can be quickly hauled right 105 compressor ready at a moment's no- 
up to the job. tice to repair breaks in pipe line. Am- 
ple air supply to operate gate closing 
3 ROCK DRILLING: A very essential part mechanism when an emergency arises. 
of all excavating work can be just as 
easily handled with this compressor re- A BACKFILL TAMPING: Is now a part of 
gardless of depth requirements. For most specifications where pavement is to 
light drilling this compressor will oper- be laid over the fill because ramming 
ate two of our model H-6é drills. is solid, even and tight. 


SCHRAMM, Inc. 


Hf 












































































SCHRAMM Portable Compressors 
are built in sizes ranging from 20 
to 420 cu. ft., for qasoline or 
diesel engine drive—rubber tired 
two wheel trailer type or for truck 
mounting. Write for bulletin No. 
3900. 
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The MORRIS 


HyDRAULIC COLUMN 


News of interest to Centrifugal Pump Users 





Vertical 
“Straightflo” 
Pump 


Horizontally Split Case Double 
Suction Water Supply Pump 


An exactly suitable 
centrifugal pump 
for every municipal service 


Complete Line. Whether you want a 
pump for water supply, sewage, storm 
water drainage, fire protection, con- 
denser circulation, boiler feed, or gen- 


eral service, you can get it from Morris. 


High Efficiencies. Morris pumps are 
notable for their high efficiencies—fre- 
favorable 


quently exceeding 90% in 


operating conditions. 


Long Life. Many Morris installations 
are still in service after 30 years, 35 
years, and longer—convincing evidence 


of trouble-free design and _— sturdy 


construction. 


Authoritative Recommendations. 
Back of each Morris design are 76 years 
of experience in building centrifugal 
pumps. You are safe when you specify 
Morris. 
Write for Bulletin 
MEMBER 
y For authoritative recommendations on 





any pumping or dredging problem, 

write to Morris Machine Works, Bald- 

winsville, N. Y. Representatives in 

principal localities. Export Office, 50 
S Church St., New York. 





WATER WorKS & SEWERAGE, May, 1941 





New Unitilt Bulldozer 


By Buckeye 

@ The Buckeye Traction Ditcher Co. 
of Findlay, Ohio, announces the devel- 
opment of new Buckeye UNITILT 
Cable Controlled Bulldozers and Trail- 
builders for all makes and models of 
tractors. The name of the new design 
is derived from the patented tilting 
device and the universality of the 
frame, which permits using either 
Buckeye Bulldozer or Trailbuilder mold- 
boards on the same frame. This latter 
feature eliminates the original invest- 
ment in two frames in order to have 
both Bulldozer and Trailbuilder and 
further simplifies changing over. One 
man can change moldboards, which can 
be dismounted from the tractor by 
pulling two kingpins. The sidearms 
and other parts stay in place. 

The tilting device is located on one 
sidearm and permits raising or lower- 
ing Bulldozer or Trailbuilder blade at 
either end a distance of 12 inches. 
Turning one bolt only is all that is re- 
quired to effect the tilting adjustment. 


Other features of the new design in- 
clude: construction of the front cross 
beam so that the blades hug the radia- 
tor, thus reducing the heavy overhang- 
ing load on the front of the tractor and 
reducing wear on front idlers and track 
rolls; blade curvature which rolls the 
dirt ahead, reducing “dead” weight and 
permitting bigger loads in front of the 
blade; 60-inch lift of blade and un- 
limited depth of cut below ground level; 
natural digging action of blade which 
cuts as deep as operator desires with- 
out requiring any mechanical means of 
creating down pressure; balanced de- 
sign which prevents tipping of tractor 
and keeps full length of crawlers on the 
ground; sidearms mounted at drive axle 
of tractor; rigid, fully braced members 
to withstand all types of ’dozing work. 

For literature and specifications on 
UNITILT equipment, write Buckeye 
Traction Ditcher Co., Findlay, Ohio. 





New Drill and Compressor 


@ A new Wagon Drill and a new small 
moderate priced Portable Compressor 
have been put on the market by Sulli- 
van Machinery Co. 

The Sullivan Wagon Drill, in three 
models, mounts 55 to 75 pound drills 
and increases drilling footage 50 to 80 
per cent over hand operation. It is 
pneumatic tired, convenient to handle, 
and drills at any angle. 


The new Sullivan Zephair Compres- 
sor is a compact, quality built unit. 
The two wheel pneumatic tired model 
tows conveniently behind a passenger 
auto at regular traffic speeds. It is 
built for one man handling. The skid 
type can be set in a pick-up truck, leav- 
ing ample room for other equipment. 
The Zephair compressor is built for de- 
livering 105, 85 and 60 C.F.M. 

For the Zephair Bul. A-41 or the 
Wagon Drill Bul. 87-T write, Sullivan 
Machinery Co., Michigan City, Ind. 











IF’ Your Sewace effi. 


ents are high in suspended 
solids; 


Or, you have a Warsr Prop. 
LEM; 


Or, desire to Recover a prod. 
uct now wasted; 


Or, you are disturbed by 
STREAM POLLUTION; 


Or, are in any way interested 
in the removal of suspend. 
ed solids from liquors; 


You should investigate the 





Laughlin Modified 
Rapid Sand Filter 











BECAUSE, it is a simple automatie, 
continuous flow apparatus, designed 
on familiar lines, to accomplish a 
purpose without adding to the oper. 
ator’s troubles. 


LAUGHLIN EQUIPMENT 
CORPORATION 
270 Madison Ave., New York City 














The Pioneer Self-Caulking Material for C.1. Pip 


THE LEADITE COMPANY 


Girard Trust Co. Bldg., Philadelphia, Pa. 


No C30iiking 
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Pneumatic Belt Rollers 

e A recent development is the pneu- 
matic roller, for carriers on belt con- 
veyors. It is introduced by the Stephens- 
Adamson Manufacturing Co., makers of 
the well-known line of S-A Belt Con- 
yeyors and Bucket Elevators. The roll- 
ers in these new belt carriers are made 
up of a series of pneumatic rubber 
units, 6” in diameter, suggestive of 
miniature automobile tires. Their ad- 
yantage over a solid roller has been 
compared to the advantage of the pneu- 
matic tire for trucks and automobiles 
over the now obsolete solid rubber tire: 
greater resiliency to shock and impact 
and increased life. 

The rollers in Stephens-Adamson 
Impact Carriers are mounted on the 














steel hub in which bearings and shaft 
are housed. Roller units have thick, 
wear-resisting treads and are inflated 
and permanently sealed to prevent loss 
of air. The assembly is built for easy 
servicing and quick replacement of 
damaged units. The carriers are iden- 
tified as “Style No. 711 Pneumatic Im- 
pact Carriers.” For details and litera- 
ture write Stephens-Adamson Mfg. Co., 
Aurora, IIl. 





“No-Spot,” a New Floor- 


Sweep Compound 


@ A new floor sweeping compound of 
interest has been perfected for use on 
tile and resilient flooring in general, 
such as J-M Asphalt Tile, etc. 

It is offered as a blended wax base 
compound which contains no abrasives 
or oil to damage or mar such floors. 

For descriptive literature and prices 
write Frank Miller & Sons, 2250 West 
58th St., Chicago. 





Modern Airplane Wing De- 
signs Applied to Peerless 
Pump Propellers 


e The well known and readily recog- 
nized airfoil sections used in modern 
airplane wings are being commercially 
applied to deep well and _ propeller 
pumps. The airfoil principles adapted 
to the propeller vane sections have 
been thoroughly and successfully ap- 
plied to deep well applications by the 
Peerless Pump Division of the Food Ma- 
chinery corporation. The improvement 
In performance found by adaptation 
of the airfoil section to deep well im- 
pellers and bowls has been carefully 
observed over the past three years, 
during which time they have been con- 
tinuously put in commercial use. 
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“WE CAN TAKE IT..” 


So say SUPERINTENDENTS - 
ENGINEERS - PLANT OPERATORS 


because our FIRST LINE OF 
DEFENSE is 








FERRICHLOR 


(ISCO Ferric Chloride) 


FOR SLUDGE CONDITIONING il 
FERRICHLOR is a most efficient agent. 


FOR COAGULATING SEWAGE 


Treatment plants, both large and small, find 
FERRICHLOR to be the most effective coagu- 


lant for chemical treatment of sewage. 





Mil Di 





INNIS SPEIDEN & COMPANY 


117 LIBERTY STREET 


Chieeed a 4 
Philadelphia 


Cleveland 





NEW YORK, N. Y. 






Boston 





Chicane: N. Y. 


















CLOGGED 
PIPES 


Made Good as New 


THE NATIONAL METHOD OF 
WATER MAIN CLEANING makes 
your old pipe practically as good 
as new. Every department is sub- 
ject to loss through the ravages of 
time upon its distribution system. 
The cleaning out of this foreign 
matter inevitably leads to in- 
creased pressure and flow, im- 
proved health conditions, and 
lowered operating costs. 


Our illustrated Booklet, “‘The 
Cleaning of Water Mains,” 
will be sent upon request. 


NATIONAL WATER MAIN 
CLEANING CO. 


30 Church Street, New York, N. Y. 


BRANCH ADDRESSES 

205 West Wacker Drive, Chicago, IIl. 
115 Peterboro St., Boston, > 

910 William Oliver Bldg., Atlanta, Ga. 
7103 Dale Ave., St. Louis, Missouri 
208 E. Forsyth S8t., Jacksonville, Fla. 
3812 Castellar St., Omaha, Nebraska 
501 Howard S8t., San Francisco, Calif. 
2028 Union Ave., Montreal, Canada 












WATER 
TREATING 
EQUIPMENT 


Gravity and Pressure 
Filters, Softeners, Re- 
carbonators, Chemical 
Diffusers, Cooling Tow- 
ers, Standard and Spe- 
cial Equipment for any 


Water Treating Problem 


MUNICIPAL SERVICE CO. 


Dwight Bldg., Kansas City, Mo. 
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ACCURATE, TROUBLE-FREE 


EMCO 
SEWAGE GAS METERS 


N THE MOST MODERN PLANTS 


| 7 = 
te 


a 





Accurate measurement of all gas generated in sewage 
plants is assured through the use of EMCO Pressed 
Steel Meters which operate by the positive diaphragm 
displacement method. Due to their compact design, 
they require less floor space than any other meter of 
the same rated capacity. Their sturdy construction is 
a safety factor important in a plant of this character. 

Nordstrom Lubricated Plug Valves are specified 
due to their resistance to leakage and the fact that 
they always open or close easily. Their basic con- 
struction makes them inherently resistant to corrosion 
and erosion. And don't forget, in sewage disposal plants 
everywhere Nordstrom Valves have proven that they 
will outlive the average valve several times over. 


PITTSBURGH EQUITABLE METER CO. 
MERCO NORDSTROM VALVE CO 
419 N. LEXINGTON AVE., PITTSBURGH, PA 





WITH THE 
MANUFACTURERS 


Manufacturers’ Association 
Appoints Arthur Clark 
Secretary-Manager 


e@ Arthur T. Clark, 
Morristown, N. J., 
has been appointed 
Secretary - Mana- 
ger of the Water 
and Sewage Works 
Manufacturers As- 
sociation, compris- 
ing a membership 
of 150 leading 





manufacturers. 
Mr. Clark is a Arthur Clark 
civil engineer of 


unusually broad experience in operation, 
construction and design of plants, as 
well as in the manufacturing and sales 
end of the field. He is also widely 
known. 


After graduation from Rensselaer 
Polytechnic Institute with the degree 
of C.E. in 1907, Mr. Clark entered the 
consulting engineering field and, later, 
the operating field. Starting as a plant 
superintendent he eventually became 
Chief Engineer of the Community 
Water Service Co., with its numerous 











“Sewer Hog” 


Turbine’s New Patented 
Catch Basin Cleaner elimi- 
nates old fashion Catch Basin 
Spoons. 








Simple, inexpensive; pays for 
itself every time used. 
TURBINE SEWER MACH. CO. 


5210 W. State St., Milwaukee 
276 Lafayette St. New York, N. Y. 
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operating properties. 

In more recent years, since the pass- 
ing of the Community system to the 
American Water Works and Electric 
Co., Mr. Clark has been at various 
times affiliated with the National Water 
Main Cleaning Co., The Barrett Co., 
Joseph G. Pollard Co. and, until this 
appointment, with Pomona Pump Co. in 
their New York office. 


The 33 year old Water Works Mfgrs. 
Association during the past year ex- 
panded its activities to include the 
rapidly growing sewage field. Now 
functioning under the new constitution 
as the Water and Sewage Works 
Mfgrs. Assn., the appointment of a 
full time Secretary-Manager was voted 
by the new Association. Mr. Clark is 
the first appointee. 

Headquarters offices of the Associa- 
tion have been established at 22 East 
40th St., New York, N. Y. 





Columbia Expands 
Technical Service 


@ W. I. Galliher, director of Sales, Co- 
lumbia Chemical Division, Pittsburgh 
Plate Glass Company, today announced 
the appointment of Dr. G. L. Cunning- 
ham as manager of the Technical 
Service Department. 

Dr. Cunningham joined Columbia last 
year, after having served as Research 
Chemist at Mathieson Alakli Works 
since 1930. 














WACOR 
WATER HAMMER > 


@ Positively Reduces 
Water Hammer and 
Protects Equipment. 
Write for Descriptive 
Bulletins. 


Su3aisad 


Water Hammer Arrester Corp. 


West Pierce and I2th Sts. 
Milwaukee, Wisconsin 











s9* Phipps & hid 


LABORATORY MIXER... 





1S the important piece of equipment in the 
Modern Water Works Laboratory. Now being 
used by !eaders in water works research. Many 
superintendents and chemists have been able to 
reduce their chemical costs by the control of 
chemical dosages with this mixer. Write for 
literature. 


PHIPPS & BIRD, INC. Richmond, Va. 

















EDSON’S NEW 
HAND PUMP 


Smallest Diaphragm 
Pump Made, 2” Suction 
Open Discharge. Capac- 
ity 1400 G.P.H. Weight 
60 Ibs. 

THE 
EDSON CORP’N 
49 “D” Street 
So. Boston, Mass. 
NEW YORK: 142 Ash- 

land Pl., Brooklyn 
CHICAGO: 1061 Peoples 
Gas Building 
Catalog “T”’ Gives Full Data, Also Edson 
Hand and Power Pumps, Suction Hose and 
Pump Accessories 














ANTHRAFILT 


A Filter Medium For 
All Purposes 






Anturacite Equipment Core. 


19 Rector-St. |New York 


H. G. Turner Research Engineer 
STATE COLLEGE, PA. 
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Carl Beyer Killed in Auto- 


mobile Accident | SERVICE WORK 


@ A. Carl Beyer, —made easy! 


Cleaning Equipment young and brilliant 
HOW? Simply use Dresser Style 38 


manager of Wal- 
in your: sewers, don’t fail to investigate lace and Tiernan’s 
We supply a complete line of sewer San Francisco of- Service Couplings for repairing de- 
soir cl gmanbines sewer suds: cleaning fice, was killed in fective services cr renewing mains 
1 or leased cn enlieiiie os. . eliminate threading, exact pipe 
é lengths, work trying to screw fit- 

ds and hand tools sent on free trial cident on April . . 

: 1 tings on. All you have to do to 
30th. He was only make new connections is to cut the 
Write for Catel 39 years old. pipe, slide the coupling on, tighten 
Ip. | STEW ART Born in St. Paul, bolts, and the job is done! Style 38 

A\ P I mas L a Service Coupling is permanently 
Bex 70 B 





Complete Sewer 








may be purchase 
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factuwing Sewer Cleaning Equipment Since 1901 


























































































































SR erage ogg * : ote he A. Carl Beyer tight, flexible, is installed with only 
a . i “ be eOniv ‘sity of Californi a wrench, takes plain-end pipe, acts 
— uated 7 oe leery « eee as a union, and makes exact lengths 
— in 1925, ranking as a top honor student of pipe unnecessary. Sizes from 
4 SS——_— in Sanitary Engineering under Profes- 3%” ID up. ' 
J sor Charles Gilman Hyde. More than 
ee just a brilliant student his popularity We will gladly send you a 
on the campus resulted in his election free sample on request. Just 
as president of the student body of specify “Style 38” and é 
JOINT LEAKAGE the university in his senior year. aoa pipe + o0 ee 
with CARSON ‘a m9 aa gone regen gino — i 
ss’ ity Engineer o an Rafael, 
MECHANICAL JOINTS Calif. In 1926 he became associated D R E * S E R 
@ CHARCOAL IRON BOLTS @ = _ gg i ong ae ee 
; ae of California. Early in e joine 
for Cast Iron Pipe and Fittings the San Francisco organization of MANUFACTURING CO. 
the (Also Leak Clamps) Wallace and Tiernan Co. under that 415 Fisher Avenue, Bradford, Pa. 
=~ WRITE FOR PRICES poser ges of —— ae — 4 
: sonality—the late exander ell. n Canada: 
Z CARSON CADILLAC Upon the latter’s death Carl Beyer suc- Dresser Mfg. Co., Ltd. 
* | COMPANY ceeded to the position of manager of 60 Front St., W., Toronto, Ont. 
fa. | 1221 PINSON ST. BIRMINGHAM, ALA. the San Francisco office. ; 
= Mr. Beyer was active in professional 
— EEE and association work. He was a mem- 
y | ANNOUNCING l] |ber of the Am. Soc. of Civil Engrs., See page 40 of 
~ the American Water Works Association 
The Wilson Pulsafeeder and the California Sewage Works our visas 96-page catalog 
— on, | Ass’n. The last he had served as an forinformation on this 
“CHL || | officer, and as its representative on the 
. : _ | Sewage Works Federation Board of SINGLE ACTING 
- ee | | Control. As in his student days, all STANDARD 
Available in M 1 who knew Carl Beyer had a high de- 
Sisk Meera Aenea | gree of faith in, and admiration for A L T T v DE VAL VE 
—— | him. He was what people like to call 
Watch for “a straight shooter’ through and 
Full Page Announcement | through. In his untimely death his 
- In June Issue company has lost a most valuable and 
: WILSON CHEMICAL FEEDERS, | highly regarded representative. 
Inc. 
+ « . 
| For PPR sec ag for Boezinger Elected Merco- 
J ieee Nordstrom Vice Pres. 

















@ H. Boezinger, 
for the past num- 
ber of years Dis- 
MOTORIZED trict Manager in 


AEA Ease =| Los Angeles of the 
Pittsburgh Equita- 


APPARATUS ble Meter Com- 
pany and the Mer- 
; a co Nordstrom 
venient determination Valve Company, 
of CaH and MgH, has recently been 
separately or com- eleeted a Vice 
bined. Wrile for President of Merco 
details. Nordstrom Valve Company. Mr. Boezin- 


Se aEEEEREEEEEEEEEEe EEE 






The_Langelier 










Where a separate discharge line 
or bypass arrangement is used for 
removing storage water, this valve, 
placed in the upstream pressure 
line, will maintain a uniform water 
level in tank, standpipe or reservoir 
within a range of 3” to 12” variation. 





for the rapid and con- 







































ger is a graduate of Stanford Univer- 
Chemlab Specialties Co. sity and has been a with - GOLDEN-ANDERSON 
52 Alvarado frees Merco Hereytrem Me pre ve or VALVE SPECIALTY CO. 
Berkeley, California a number of years. His additional ac- Fulton Building bittsbuigh, Pa: 












tivities will cover the entire West Coast. 
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GASKET AND FORM 


The Perfected Method for Making 
SEWER PIPE JOINTS OF CEMENT 


No jute used—gasket centers spigot. 
Definite space in each joint for ce- 
ment. 

Form confines cement-grout to lower 
portion of joint. 

Particularly advantageous in water- 
bearing trenches. 

Infiltration minimized. 


L. A. WESTON Adams. Mass. 


















































































The ORIGINAL 
and FINEST.... 


Manhole Cushion U. S. Pat. No. 
2,050,050 offers you the 
simplest solution for noisy, 

























































rattling covers. Easy to 
install. Lasting — Eco- 
nomical. 











Write for story of Tapax 
and Trial Offer. 


TAPAX MFG. CO., INC. | 
MAMARONECK NEW YORK 


PHOENIX 
DISC WATER METERS 


FEATURING 


SPIRAL GEARS 


(A Phoenix Patent) 










































































Have an Excellent Ree- 
ord of Dependable — Accurate 
Service Since 1914. 

Repair Parts for Water Meters 


We furnish Parts for 
UNION KING METERS 
Send inquiries for prices. 


PHOENIX METER CORP. 


PRINCE BAY,S.!. NEW YORK,N. Y. 










































































‘wine 
Meter-Master 

















RATE RECORDER FOR 














WATER METERS 











Send For Literature 


























F. S. BRAINARD & CO. 


216 Palm Street, Hartford, ¢ 
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New President of Crane Co. 
Started as Core Maker's 
Helper 


@ Crane Co. Di- 
rectors at a special 
meeting on May 5 
elected Mr. John 
H. Collier as presi- 
dent to fill the va- 
cancy created by 
the sudden death 
of Mr. Charles B. 
Nolte on April 29. 

Mr. Collier, born 
in Chicago in 1884, 
was educated at 
Purdue University, and joined Crane 
Co. on leaving school in 1903. From his 
original position as core maker’s helper 
38 years ago he has progressed through 
a variety of positions giving him a very 
intimate and thorough grasp of the 
company’s activities. The later and 
more important positions in this list 
are: 





John H. Collier 


General Manager, Bridgeport, Conn., 
plant, Crane Co., 1917-1929; President, 
Cie Crane, Paris, France; Chairman, 
Crane, Ltd., London, England, 1929- 
1933; Vice President in Charge of 
Manufacturing, Crane Co., Chicago, 
1933-1941. 

Mr. Collier’s first act as president 
was to issue the following statement: 


“It is a pleasure for me to know that 
in taking office as president of this 
company, its policies are sound and 
well established and that the organiza- 
tion is at a high peak of efficiency. An 
outstanding feature of the Crane or- 
ganization has been the fine spirit of 
cooperation which has existed through- 
out. It is my intention to continue the 
policies which have been in effect, and 
it will be my endeavor to foster that 
spirit of cooperation to the fullest 
extent.” 





George Lewers Passes 


@ George R. Lewer, Chief Designing 
Engineer for The Underpinning and 
Fountain Co., died on April 7th, hav- 
ing failed to recover from a series of 
operations. He was 53 years old. 


Mr. Lewers, a native of New York, 
City, was a graduate of Pratt Institute 
and Dartmouth College. He had ex- 
pert experience in building chemical 
and metallurgical plants, which result- 
ed in his being retained as consultant 
to the Russian Government on con- 
struction of important metal smelting 
and refining plants. 

For the last 6 years of his life he had 
held the position of Chief Designing 
Engineer for the Underpinning and 
Foundation Company of New York, 
specializing in the design and installa- 
tion of multi-hearth sludge and garbage 
incinerators and automatically cleaned 





sand effluent-filters for sewage plants. 
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see Henny 5, 
wu. F. victor gh a * ode 
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You'll like the Lennox inSt. Louis,too, 
Here in a handy downtown loca. 
tion, you'll find cheery, comfortable 
surroundings ... sleep-inviting beds, 
famous food and drink.. - everything 
to make your stay pleasant. 









All rooms have private bath and 
guest-controlled radio. Rates: 50% 
of all rooms $3.50 or less, single; 
$5.00 or less, double. 


“Ib etinox 


9th & Washington « St. Louis, Mo 
Nearby Parking and Garages 











CLASSIFIED 








The Borough of Media, Pennsylvania, 
offers for sale, at its Waterworks, the 
following used equipment: 


1—Westinghouse Turbo Generator 100 
K.W. Gen. 60 cycle, 3 ph., 2400 volts, 
4 E.H. Reducing Gear. Turbine No. 
3492, 7200 RPM. Generator, 125 KVA 
Serial 1982185. 


I—twin Wetherill Corliss horizontal 
Double acting non-condensing engine 
with common crank and fly wheel, di- 
rect connected to high pressure pumps, 
now pumping at rate of 1,500,000 gal- 
lons per day at 140 lb. water pres- 
sure. 120 Ibs. steam pressure. 


I—Heine 250 HP. hand fired Boiler. 


4—pressure filters, suitable for swim- 
ming pools, 8 ft. diameter by 20 ft. 
Now operating at pressure of 140 Ibs. 














POSITION WANTED 


Waterworks chemist and plant superin- 


tendent, B.S. degree in chemical engineer- 
ing, with a broad and mature knowledge of 
modern plants and treatment practices 
gained through more than twenty years of 


wide experiences, seeks new connections, 
preferably in plant operation and manage- 
ment. Box 58, WATER WorKs & SEWERAGE, 
155 East 44th St., New York City. 
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LOCK JOINT PIPE CO,, Established 1905 AMPERE, N. J. The WHAT, HOW and WHY 
of the ACCELATOR 


PRESSURE © SUBAQUEOUS e SEWER e CULVERT 
Here’s a brand new bulletin, straight from the 


printer, that completely explains every detail 
WATER CONTROL EQUIPMENT 


and aspect of the outstanding, high-perform- 
ance Softener-Clarifier.—the Infilco Accelator. 

77°10 ti @) a | = OY ROC @)) ME | = 

EQUIPMENT. IN’ WHICH Y ARE INTERESTED 




















If you have a baffling water treating prob- 
lem, this bulletin may give you the answer. 
It’s well-illustrated and contains complete 
operating data on 12 case histories of average 
installations, many of which are similar to 
your plant. 

Write today for “The What, How and Why 
of the Accelator.” Your copy of this new 
bulletin will be mailed promptly. 


CNFILO INTERNATIONAL FILTER CO. 


‘ 325 W. 25TH PLACE, CHICAGO, ILL. 








OTHER FACTORIES 


cna MUELLER CO. x= 
LOS ANGELES, CALIF. 
>) e700): am | @ SARNIA, ONT. CANADA 
























Do you want latest literature and catalogs? 
Do you want additional help or information on contemplated purchases? 


WATER WORKS & SEWERAGE readers are invited to take full advantage 
of our “Readers Service Department” which will assist you, without cost or 
obligation, in obtaining catalogs, literature, etc. 


Use convenient blank below. 





READERS SERVICE DEPT., 
WATER WORKS & SEWERAGE, 
155 East 44th Street, New York, N. Y. 


Please send me without obligation, literature on the following: 


SCHRHKECHSPHSE HHSC HRHKSCOHSHHCHSHDPO DHHS HBE RHC TRE HOES 0 2.8 OO OP O80 2 © OOO 4 HO ES OO 60 Cc OOD DOE OS OSS 
SCOP SSSR Se KEE COST SEHR SESSESCHOHSAE SL SCHHSCS CROCS SCEHEOC ST DESKS OHS See 1 TH OO ODEO EAH HO'C 6 2:6 EOC OOO Oe eS Ss 
CO HEHKE RMR OD: 6 OG © 8 CORE 8 61 SOD OSSD CEC HEED Oe CSF EE MEERBRSE CO S4S SE EE SES CEOS OG OS OOS Oe wee ee 


ee ee nner Sema my ety hey tri ert erarer errr nt ae 
GD 6 6K 000 00oseeens tensed vicasentegys eee OTe eT eT eT Te ee 
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Consulting Engineers 
Spex lit ee my lit fh fie ld ¢ { 
WATER WORKS & SEWERAGE 











Albright & Friel, Inc. 


Consulting Engineers 
Water, Sewerage, Industrial Waste, 


Garbage, Power Plant and Valuation 
Problems. 


1520 Locust St. 
Philadelphia, Penn. 








Edward A. Fulton 


Consulting Engineer 


Investigations, Reports, Valuations, Design 

and Construction—Water Supply and Purifi- 

cation Plants, Sewerage and Sewage Treat- 

ment Works; Municipal Paving and Power 
Developments. 


3 So. Meramac Ave. 
St. Louis, Mo. 










Metcalf & Eddy _ 


Engineers 


Water, Sewage, Drainage, Garbage and 
Industrial Wastes Problems 
Laboratories Valuations 


Statler Building 
Boston, Mass. 











Alvord, Burdick & Howson 


Engineers 
John W. Alvord 
Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


Civic Opera Building Chicago 














Greeley and Hansen 


Engineers 
Samuel A. Greeley 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification, 

Sewerage, Sewage Treatment, Flood 

Control, Drainage, Refuse Disposal 
6 N. Michigan Ave., Chicago 


Paul Hansen 








Reeves Newsom 
Engineer-Consultant 
WATER WORKS—SEWERAGE 


Construction and Operation 

Investigation and Design 
Valuation and Rates 

500 Fifth Ave. Teleeee Building 
New York arrisburg 











Black & Veatch 


Consulting Engineers 
4706 Broadway, Kansas City, Mo. 
Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, Power 
Plants, Valuations, Special Investigations, 
Reports and Laboratory Service 


E. B. Black N. T. Veatch, Jr. 

A. P. Learned H. F. Lutz 

F. M. Veatch R. E. Lawrence 
EB. L. Filby 














Havens and Emerson 
(formerly Gascoigne & Associates) 


W. L. Havens C. A. Emerson 
A. A. Burger F. C. Tolles F. W. Jones 


Consulting Engineers 
Water, Sewage, Garbage, Industrial 


Wastes, Valuations. — Laboratories 
Leader Building Woolworth Bldg. 
Cleveland New York 








Nussbaumer & Clarke, Inc. 


Newell L. Nussbaumer Irving Clarke 


Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Town Planning 


327 Franklin St. Buffalo, N. Y. 








Buck, Seifert and Jost 
Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 

Water Supply, Sewage Disposal, Hydraulic 

Developments, Reports, Investigations, Valu- 

ations, Rates, Design Construction Opera- 


tion, Management, Chemical and Biological 
Laboratories. 


112 East 19th St. New York 











Morris Knowles, Inc. 


Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning. 


1312 Park Building, Pittsburgh, Pa. 








Malcolm Pirnie 


Engineers 


Water Supply, Treatment, Sewerage 
Reports, Plans, Estimates 
Supervision and Operation 

Valuation and Rates 


25 W. 43rd St.. New York, N. Y. 











Burns & McDonnell 


Engineering Co. 
McDONNELL-SMITH-BALDWIN- 
TIMANUS-McDONNELL 


Consulting Engineers Since 1897 


Waterworks, Light and Power, Sewerage, 
Reports, Designs, Appraisals, 
Rate Investigations 
Kansas City, Mo., 107 West Linwood Blvd. 
Cincinnati, Ohio, 307 East Fourth St. 











Charles J. Kupper 
WATER WORKS—SEWERAGE 
Water Purification and Sewage Treatment 
Garbage and Rubbish Incineration 

Industrial Wastes Treatment 


Valuations 


15 Stelton Road 
New Market, N. J. 


Telephone 
Dunellen 2-5700 

















The Pitometer Company 
Engineers 


Water Waste Surveys, Trunk Main 
Surveys, Water Distribution Studies. 


Penstock Gaugings 
New York, 40 Church St. 








The Chester Engineers 
Campbell, Davis & Banksor 
Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Develop- 
ment and Applications 
Irvestigations, Appraisals, Rates, Testi- 
-nony, Design, Supervision, Operation, 
Accounting 


210 Parkway at Sandusky Street 
Pittsburgh, Pa. 











Lancaster 
Research Laboratories 


Physical and chemical tests of Sewages, 
Sludges and Industrial Wastes. 
Examinations, tests and reports on treat- 
ment processes and equipment. Experts in 
litigation. 

Treatment processes for Industrial Wastes. 
85 Zabriskie Street 
Hackensack, New Jersey 
Hackensack 3-2325 




















William Raisch and 
Associates 


Consulting Engineers 


Sewage Treatment, Refuse 
Disposal, Sewers, Drainage, 
Reports 


227 Fulton Street New York, N. Y. 
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George S. Rawlins 


Consulting Engineer 


Structures Water Works 
Drainage Sewerage Works 


507 Builders Building 
Charlotte, N. C. 











Russell & Axon 


Geo. S. Russell—John C. Pritchard 
Joe Williamson, Jr.—F. E. Wenger 


Consulting Engineers, Inc. 

Sewerage, Sewage, Disposal, Water age, Sewage and Industrial Waste Treat- 

Works, Filtration, Softening, 
Power Plants 


4903 Delmar Blvd. 





Weston & Sampson 
Robert Spurr Weston George A. Sampson 
Water Supply, Water Purification, Sewer- 






ment, Corrosion Control, Laboratory Service, 
Supervision, Valuations. 


14 Beacon St. Boston, Mass. 







St. Louis, Mo. 












































Thomas M. Riddick 
Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 

Sewage Treatment, Operating Supervision 

of Plants, Sanitary Surveys, Stream Pollu- 

tion Investigation, Swimming Pool Control. 

Chemical and Bacteriological Analyses, 
Testing of Materials. 


369 East 149th Street, New York City 
(Tel. Melrose 5-6579) 








Stanley Engineering 
Company 
Water Works — Sewerage 
Electric Power 
Reports — Design 
Supervision — Valuation 
Central State Bank Bldg., Muscatine, Ia. 








Whitman & Howard 


Harry W. Clark, Associate 
(Engineers (Est. 1869—Inc. 1924) 
Channing Howard Paul F. Howard 
Walter A. Janvrin C. Roger Pearson 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and Indus- 
trial Development Problems, Investigations, 
Reports, Designs, Supervision, Valuations. 
89 Broad St., Boston, Mass. 















































Runyon & Carey 


Consulting Engineers 


Water Supply and Treatment, Sewerage 
and Treatment, Power Plants, Heating 
and Ventilation, Electric Lighting. 


33 Fulton St., Newark, N. J. 











Water Leak Detector Co. 


Engineers 


Pipe Line Location Maps 
Water Leak Detector Instruments 
Pipe Locators 


166 N. Third St. 





Whitman, Requardt 
& Smith 


Engineers 
Ezra B. Whitman Norman D. Kenney 
Gustav J. Requardt A. Russell Vollmer 
Benjamin L. Smith Theodore W. Hacker 
Water Works—Sewerage—Utilities 
1304 St. Paul Street, Baltimore, Md. 
Albany, N. Y. 









Columbus, Ohio 






























FERRIC 
SULPHATE 


A Coagulant for All Types of 
WATER TREATMENT 
Also Adaptable for 

WASTE WATER TREATMENT 

Send for free literature and 

samp!e to test in your plant. 

Save by conditioning sludge 

with Ferri-Floc. 

Atlanta's Clayton plant now 
uses Ferri-Floc alone. 

(no lime required to condition 

this sludge) 


TENNESSEE CORPORATION 


Atlanta, Ga. Lockland, Ohio 












Use P FT Equipment in Your 






Sewage Treatment Plant 








Write for Latest Bulletins 










PACIFIC FLUSH GD TANK COMPANY 


Designers & Manufacturers @, of Sewerage and Sewage 
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IS YOUR NAME ON THE LIST? 


Become a subscriber now to 


WATER WORKS & SEWERAGE 


Rates: lyear $2.00 
2years $3.00 


Two months additional for cash with order. 


USE THIS COUPON 
(Please print) 


(Mail to 330 S. Wells St., Chicago) 
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INQUIRIES 


water rectification is 
large or small, we have a 
form of equipment to serve your 
needs. We manufacture and install 














on ae 


equipment for Gravity Filtration and 
Softening Plants; Pressure Filters 
Lt) C/Nns and Zeolite Softeners; Swimming 
Pool Recirculating Appliances; and 


Water Treatment Units 
Oo of all types. 


WATER 
TREATMENT Goi 


DARBY, PA. 



















WATER WorKS & SEWERAGE, May, 1941 




























PREPARE FOR 
EMERGENCIES WITH 


(Up) 


VALVES 
HYDRANTS 


AND WATERWORKS ACCESSORIES 


M & H products, including pipe 
line accessories, are well known 
for high quality of material and 
expert workmanship. They are 
made according to standard spe- 
cifications and have been used 
for many years throughout the 
country. Write for Catalog 
No. 34. 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 











Spherical or bullet types for efficient 
storage of digester gas under pressure 
in sewage treatment plants. Any size— 
any metal—designed to meet your 
specific requirements. An experienced 
P-DM engineer will gladly consult with 
you, without obligation. 


PITTSBURGH - DES MOINES 
STEEL COMPANY 


Pittsburgh, Pa 
Des Moines, la 


3418 Neville Island 
919 Tuttle Street 
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PREFLOCCULATE RAW SEWAGE—YES 
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4 Round Tank Type—The Dorrco Clariflocculator 


: ere. BUT—HOLD THAT FLOC 


IK Preflocculation pays and has been adopted by 43 


cities. Parallel tests show up to 23 percent greater 


removals — up to 35 percent greater capacities — all 


without the use of chemicals. 


Such increases as these follow only when the flocs, 


+ Mi SN i, Di MO 





once formed, are not disintegrated as they pass from 
the flocculation to the sedimentation unit. There’s no 
point in forming a heavy quick-settling floc and then 


losing it before it does its job. 






The Dorrco Clariflocculator and the Dorrco Squarex Clarifier are 
combination presettling units with built-in flocculating compartments. 
The most fragile floc retains its structure as it flows quietly from the 
flocculation to the sedimentation zones. 

No other units giving equivalent removals—up to 70 to 75 percent— 


can compare with them on a capital, operating and upkeep cost basis. 





Bulletins on both are yours for the asking—also a detailed paper with 
seven tables of operating data on the effects of 


Preflocculation. 


m DORR COMPANY w«. 


ENGINEERS °* 570 Lexington Ave., New York 


ATLANTA ° TORONTO e CHICAGO . DENVER e LOS ANGELES 
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= DORRCO- 
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em DORR TECHNICAL SERVICES AND EQUIPMENT ARE ALSO AVAILABLE FROM THE FOLLOWING COMPANIES 
ie wg Dorr-OliverN.V. The Hague- ENGLAND: Dorr-Oliver Company Ltd.,London - GERMANY: Dorr Geselischalt,m.b.H. Berlin» FRANCE S 
ARSEN? AA Dorr-Oliver, Milan- JAPAN SankiEng. Co. .Ltd., Tokyo: SCANDINAVIA. A.B. Hedemora, Hedemcra, Sweden* AUSTRALIA Crosste 

} TINA: Luss Fiore, Buenos Aires ° SOUTH AFRICA. Edward L. Bateman Pty. Ltd., Johannesburg . BRAZIL. Oscar 


ON WATER PROTECTION 


WITH W&T 
CHLORINE FLOW RECORDERS 


Today, your responsibility for 
safe water supplies calls for every 
possible safeguard against pollu- 
tion, 100% of the time, in the 
cause of health defense. Natu- 
rally, you'll be counting on chlori- 
nation as your primary defense 
weapon, and you'll want continu- 
ous and trustworthy assurance 
that it’s meeting the test of total 
protection. 

To provide indisputable evi- 
dence of chlorinator operation... 
a continuous record of the dosage 
applied ...equip your chlorinator 

installations with 
W&T Chlorine Flow 
Recorders. In addi- 
tion to the peace of 
mind you get from 
these permanent 


“The Only Safe Water is a Sterilized Water” 


WALLACE & TIERNAN CO., Inc. 


daily records of chlorinator per- 
formance, they furnish avaluable 
basis for analyzing operating 
practices and seasonal variations 
in demand. By giving a constant 
check on chlorine consumption, 
they eliminate scale weighing 
operations and forestall “empty 
cylinder” troubles. 

Wallace & Tiernan chlorina- 
tion specialists throughout the 
country can give you complete 
information on the extra security 
of chlorine recording, either in 
connection with new installa- 
tions or applied to W&T Visible 
Vacuum Chlorinators now in 
service. Or write today for illus- 
trated 16-page booklet “Chlorine 
Flow Recording” which describes 
operating principles and gives 
complete specifications. SA-111 


W&T Chlorine Flow Recorders are r . 
types. (1) an electrically Operated i. 
indicates, records and totalizes chlorine 4 
recommended where a battery of chic : 
installed, or where remote indication ig de. 
(2) A direct “air-transmission” type, act 

the same pressure differential which controle 
operation of the Visible Vacuum Chlorine 











